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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to select a substrate, 
which is used at the time of the manufacture of a thin film element, and a 
substrate (a substrate having a desirable nature as seen from the use of a 
product), which is used at the time of the actual use of a product, for 
example, independently and freely. 

SOLUTION: An isolation layer 120 is kept provided on a substrate 100, 
which is high in reliability and can transmit a laser beam, and a thin film 
element 140, such as a TFT, is formed on the substrate 1. A laser beam is 
irradiated from the side of the substrate 1 00 to the layer 1 20, whereby a 
separation is generated in the layer 1 20. The element 1 40 is bonded to a 
transfer material 1 80 via an adhesiveness layer 1 60 and the substrate 1 00 
is made to separate from the layer 120. Thereby, a desirable thin film 
device can be transferred even to any substrate. 
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CLAIMS 



[Claim(s)] 

[Claim 1] How to imprint the thin film on a substrate characterized by providing the following on an imprint object. 
The process which forms a detached core on the aforementioned substrate. The process which forms the transferred 
layer containing a thin film on the aforementioned detached core. The process which joins the transferred layer 
containing the aforementioned thin film to the aforementioned imprint object through a glue line. The process which 
irradiates light at the aforementioned detached core, and produces and cheats out of ablation in the inside of the layer 
of the aforementioned detached core, and/or an interface, and the process which makes the aforementioned substrate 
secede from the aforementioned detached core. 

[Claim 2] It is the imprint method of the thin film characterized by for the aforementioned substrate being a substrate 
of a translucency and performing irradiation of the aforementioned light to the aforementioned detached core through 
the substrate of the aforementioned translucency in a claim 1 . 

[Claim 3] The imprint method of the thin film characterized by having further the process which removes the 
aforementioned detached core adhering to the aforementioned imprint object in a claim 1 or a claim 2. 
[Claim 4] It is the imprint method of the thin film characterized by the aforementioned imprint object being a 
transparent substrate in either a claim 1 - the claim 3. 

[Claim 5] It is the imprint method of the thin film characterized by a glass transition point (Tg) or softening 
temperature consisting of material below Above Tmax when the aforementioned imprint object sets the maximum 
temperature in the case of formation of a transferred layer to Tmax in either a claim 1 - the claim 4. 
[Claim 6] The aforementioned imprint object is the imprint method of a thin film that a glass transition point (Tg) or 
softening temperature is characterized by being below the maximum temperature of the formation process of the 
aforementioned thin film in either a claim 1 - the claim 4. 

[Claim 7] It is the imprint method of the thin film characterized by the aforementioned imprint object consisting of 
synthetic resin or glass material in either a claim 1 - the claim 6. 

[Claim 8] It is the imprint method of the thin film characterized by the aforementioned substrate having thermal 
resistance in either a claim 1 - the claim 7. 

[Claim 9] It is the imprint method of the thin film characterized by being the substrate to which the aforementioned 
substrate penetrates 310nm light 10% or more in either a claim 1 - the claim 8. 

[Claim 10] It is the imprint method of the thin film characterized by the point [ distortion ] consisting of material 
beyond Above Tmax when the aforementioned substrate sets the maximum temperature in the case of formation of a 
transferred layer to Tmax in a claim 1 - a claim 9. 

[Claim 1 1] It is the imprint method of the thin film characterized by the aforementioned detached core consisting of 
amorphous silicons in either a claim 1 - the claim 10. 

[Claim 12] It is the imprint method of the thin film characterized by the aforementioned amorphous silicon containing 
hydrogen (H) more than 2 atom % in a claim 1 1 . 

[Claim 13] It is the imprint method of the thin film characterized by the aforementioned amorphous silicon containing 
hydrogen (H) more than 10 atom % in a claim 12. 

[Claim 14] The imprint method of a thin film that the aforementioned detached core is characterized by the bird 
clapper from a silicon nitride in either a claim 1 - the claim 10. 

[Claim 1 5] The imprint method of a thin film that the aforementioned detached core is characterized by the bird 
clapper from a hydrogen content alloy in either a claim 1 - the claim 10. 

[Claim 16] The imprint method of a thin film that the aforementioned detached core is characterized by the bird 
clapper from a nitrogen content metal alloy in either a claim 1 - the claim 10. 

[Claim 17] It is the imprint method of a thin film that the aforementioned detached core is characterized by the bird 
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clapper from a multilayer in either a claim 1 - the claim 10. 

[Claim 18] It is the imprint method of the thin film characterized by the bird clapper from the metal membrane by 
which the aforementioned multilayer was formed an amorphous silicon film and on it in the claim 17. 
[Claim 19] It is the imprint method of a thin film that the aforementioned detached core is characterized by the thing of 
ceramics, a metal, and organic polymeric materials which consists of kinds at least in either a claim 1 - the claim 10. 
[Claim 20] It is the imprint method of the thin film characterized by the aforementioned light being a laser beam in 
either a claim 1 - the claim 19. 

[Claim 21] The imprint method of a thin film that wavelength of the aforementioned laser beam is characterized by 
being lOOnm - 350nm in a claim 20. 

[Claim 22] The imprint method of a thin film that wavelength of the aforementioned laser beam is characterized by 
being 350nm - 1200nm in a claim 20. 

[Claim 23] It is the imprint method of the thin film characterized by the aforementioned thin film being TFT (TFT) in 
either a claim 1 - the claim 22. 

[Claim 24] The imprint method of the thin film which carries out multiple-times execution of the imprint method 
according to claim 1, and is characterized by imprinting two or more transferred layers on the aforementioned larger 
imprint object than the aforementioned substrate in either a claim 1 - the claim 23. 

[Claim 25] The imprint method of the thin film which carries out multiple-times execution of the imprint method 
according to claim 1, and is characterized by imprinting two or more transferred layers from which the level of the 
design rule of a thin film differs on the aforementioned imprint object in either a claim 1 - the claim 24. 
[Claim 26] The thin film which the aforementioned imprint object comes to imprint using the imprint method 
according to claim 1 to 22. 

[Claim 27] It is the thin film characterized by the aforementioned thin film being TFT (TFT) in a claim 26. 
[Claim 28] Thin film integrated circuit equipment constituted including the thin film imprinted by the aforementioned 
imprint object using the imprint method according to claim 1 to 25. [Claim 29] The active-matrix substrate which is an 
active-matrix substrate which the pixel section consists of including the TFT (TFT) arranged in the shape of a matrix, 
and the pixel electrode connected to the end of the TFT, and was manufactured by imprinting the TFT of the 
aforementioned pixel section using a method according to claim 1 to 24. 

[Claim 30] The active-matrix substrate characterized by providing the following. TFT connected to the scanning line 
arranged in the shape of a matrix, and a signal line (TFT) TFT which is the active-matrix substrate which builds in the 
driver circuit for the pixel section being constituted including the pixel electrode connected to the end of the TFT, and 
supplying a signal to the aforementioned scanning line and the aforementioned signal line, and constitutes the TFT of 
the aforementioned pixel section of the 1st design rule level formed using the method according to claim 25, and the 
aforementioned driver circuit of the 2nd design rule level. 

[Claim 31] The liquid crystal display manufactured using the active-matrix substrate according to claim 29 to 30. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the imprint method, the thin film, the thin film 

integrated circuit equipment, active-matrix substrate, and liquid crystal display of a thin film. 

[0002] 

Background of the Invention] For example, it faces manufacturing the liquid crystal display using TFT (TFT), and 
passes through the process which forms TFT by CVD etc. on a substrate. Since the process which forms TFT on a 
substrate is accompanied by high temperature processing, a substrate needs to use what has the high thing, i.e., the 
softening temperature, and the high melting point of the quality of the material which is excellent in thermal resistance. 
Therefore, quartz glass is used as a substrate which bears the temperature of about 1000 degrees C now, and heat- 
resisting glass is used as a substrate which bears the temperature around 500 degrees C. 
[0003] 

[Problem(s) to be Solved by the Invention] As mentioned above, the substrate in which a thin film is carried must 
satisfy the conditions for manufacturing those thin films. That is, it is determined that the substrate to be used will 
surely fulfill the manufacture conditions of the device carried. 

[0004] However, when its attention is paid only to the stage after the substrate in which thin films, such as TFT, were 
carried is completed, above-mentioned "substrate" is not sometimes necessarily desirable. 
[0005] For example, although a quartz substrate, a heat-resisting glass substrate, etc. are used as mentioned above 
when passing through the manufacture process accompanied by high temperature processing, these are very expensive, 
therefore cause elevation of a product price. 

[0006] Moreover, a glass substrate has the property for it to be heavy and to be easy to be divided. Although what 
cannot break easily even if it is cheap as much as possible, it is light and it bears and drops also on deformation of 
some is desirable in the liquid crystal display used for portable electronic equipment, such as a palm top computer and 
a portable telephone, actually, a glass substrate is heavy, and is weak to deformation, and it is common that there is fear 
of destruction by fall. 

[0007] That is, it was very difficult for a slot to be between the desirable properties required of the restrictions which 
come from manufacture conditions, and a product, and to satisfy the conditions and property of these both sides to it. 
[0008] this invention is made paying attention to such a trouble, and one of the purpose of the is to offer the new 
technology which makes it possible to choose independently freely the substrate used at the time of manufacture of a 
thin film, and the substrate (substrate with the property desirable in view of the use of a product) used at the time of 
real use of a product. 
[0009] 

[Means for Solving the Problem] this invention which solves the technical problem mentioned above is carrying out 
the following composition. 

[0010] (1) The process which this invention according to claim 1 is the method of imprinting the thin film on a 
substrate on an imprint object, and forms a detached core on the aforementioned substrate, The process which forms 
the transferred layer containing a thin film on the aforementioned detached core, and the process which joins the 
transferred layer containing the aforementioned thin film to the aforementioned imprint object through a glue line, 
Light is irradiated at the aforementioned detached core and it is characterized by having the process which produces 
and cheats out of ablation in the inside of the layer of the aforementioned detached core, and/or an interface, and the 
process which makes the aforementioned substrate secede from the aforementioned detached core. 
[001 1] That is, the detached core with the property which absorbs light is prepared on the substrate with the high 
reliability in device manufacture, and thin films, such as TFT, are formed on the substrate. Next, although not limited 
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especially, it joins to the imprint object of a request of a thin film, for example through a glue line, light is irradiated 
after that at a detached core, it produces and cheats out of an ablation phenomenon in the detached core by this, and the 
adhesion between the detached core and aforementioned substrate is reduced. And the force is applied to a substrate 
and the substrate is made to secede from a thin film. By this, a desired reliable device can be imprinted on any imprint 
objects (formation). 

[0012] In addition, in this invention, the process which joins a thin film (transferred layer containing a thin film) to an 
imprint object through a glue line, and the process which makes a substrate secede from a thin film may not ask the 
sequence, but the point is sufficient as any. However, when a problem is in handling of the thin film (transferred layer 
containing a thin film) after making it secede from a substrate, it is desirable to join a thin film to an imprint object and 
to make it secede from a substrate after that first. 

[0013] Moreover, if the matter (for example, thermosetting resin) with planation is used as a glue line used for junction 
on the imprint object of a thin film, though some level differences have arisen on the front face of the transferred layer 
containing a thin film, flattening of the level difference is carried out, and it can ignore, and it becomes joinable to an 
imprint object good therefore always, and is convenient. 

[0014] (2) In a claim 1, the aforementioned substrate of this invention according to claim 2 is a substrate of a 
translucency, and it is characterized by performing irradiation of the aforementioned light to the aforementioned 
detached core through the substrate of the aforementioned translucency. 

[0015] For example, if a substrate with a transparent quartz substrate etc. is used, while being able to manufacture a 
reliable thin film device, from the rear face of a substrate, light can be put in block all over a detached core, and can 
also be irradiated, and imprint efficiency improves. 

[0016] (3) this invention according to claim 3 is characterized by having further the process which removes the 
aforementioned detached core adhering to the aforementioned imprint object in a claim 1 or a claim 2. 
[0017] An unnecessary detached core is removed completely. 

[0018] (4) The aforementioned imprint object is characterized by this invention according to claim 4 being a 
transparent substrate in either a claim 1 - the claim 3. 

[0019] For example, a substrate with a cheap soda-glass substrate etc., the transparent plastic film which has flexibility 
can be used as an imprint object. 

[0020] (5) When the aforementioned imprint object sets the maximum temperature in the case of formation of a 
transferred layer to Tmax in either a claim 1 - the claim 4 in this invention according to claim 5, a glass transition point 
(Tg) or softening temperature is characterized by consisting of material below Above Tmax. 
[0021] The maximum temperature at the time of device manufacture cannot be borne, but the cheap glass substrate 
which has not been used can be conventionally used now freely. 

[0022] (6) In either a claim 1 - the claim 4, the aforementioned imprint object is characterized by a glass transition 
point (Tg) or softening temperature being below the maximum temperature of the formation process of the 
aforementioned thin film by this invention according to claim 6. 

[0023] The upper limit of a glass transition point (Tg) or softening temperature is specified. 

[0024] (7) this invention according to claim 7 is characterized by the aforementioned imprint object consisting of 

synthetic resin or glass material in either a claim 1 - the claim 6. 

[0025] For example, if a thin film is imprinted to the synthetic-resin board which has pliability (flexibility), such as 
plastic film, in a rigid high glass substrate, an outstanding property which is not acquired is realizable. If this invention 
is applied to a liquid crystal display, a pliant and light and display unit strong also against fall will be realized. 
[0026] Moreover, for example, a substrate with a cheap soda-glass substrate etc. can also be used as an imprint object. 
A soda-glass substrate is a low price and is an advantageous substrate economically. The soda-glass substrate had the 
problem that an alkali component was eluted with heat treatment at the time of TFT manufacture, and application to an 
active-matrix type liquid crystal display was difficult conventionally. However, in order to imprint the already 
completed thin film device according to this invention, the problem accompanying above-mentioned heat treatment is 
solved. Therefore, in the field of an active-matrix type liquid crystal display, it becomes usable [ a substrate with the 
conventional problems, such as a soda-glass substrate ]. 

[0027] (8) this invention according to claim 8 is characterized by the aforementioned substrate having thermal 
resistance in either a claim 1 - the claim 7. 

[0028] High temperature processing of ****** becomes possible at the time of manufacture of a thin film device, and 
a thin film device with it can be manufactured. [ it is reliable and highly efficient ] 

[0029] (9) this invention according to claim 9 is characterized by the aforementioned substrate being a substrate which 
penetrates 3 lOnm light 10% or more in either a claim 1 - the claim 8. 

[0030] The substrate of the translucency which can supply a slack light energy for producing ablation in a detached 
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core is used. 

[0031] (10) When the aforementioned substrate sets the maximum temperature in the case of formation of a transferred 
layer to Tmax in a claim 1 - a claim 9 in this invention according to claim 10, a point [ distortion ] is characterized by 
consisting of material beyond Above Tmax. 

[0032] Desired high temperature processing becomes possible at the time of manufacture of a thin film device, and a 
thin film device with it can be manufactured. [ it is reliable and highly efficient ] 

[0033] (1 1) The aforementioned detached core is characterized by this invention according to claim 1 1 consisting of 
amorphous silicons in either a claim 1 - the claim 10. 

[0034] An amorphous silicon absorbs light, and the manufacture is also easy the amorphous silicon, and its practicality 
is high. 

[0035] (12) The aforementioned amorphous silicon is characterized by this invention according to claim 12 containing 
hydrogen (H) more than 2 atom % in a claim 1 1 . 

[0036] When the amorphous silicon containing hydrogen is used, hydrogen is emitted with irradiation of light and 
there is an operation which produces internal pressure in a detached core and stimulates the ablation in a detached core 
by this. 

[0037] (13) The aforementioned amorphous silicon is characterized by this invention according to claim 13 containing 
hydrogen (H) more than 10 atom % in a claim 12. 

[0038] When the content of hydrogen increases, the operation to which the ablation in a detached core is urged 
becomes more remarkable. 

[0039] (14) In either a claim 1 - the claim 10, as for this invention according to claim 14, the aforementioned detached 
core is characterized by the bird clapper from a silicon nitride. 

[0040] If a silicon nitride is used as a detached core, nitrogen will be emitted with irradiation of light and the ablation 
in a detached core will be promoted by this. 

[0041] (15) In either a claim 1 - the claim 10, as for this invention according to claim 15, the aforementioned detached 
core is characterized by the bird clapper from a hydrogen content alloy. 

[0042] If a hydrogen content alloy is used as a detached core, hydrogen will be emitted with irradiation of light and the 
ablation in a detached core will be promoted by this. 

[0043] (16) In either a claim 1 - the claim 10, as for this invention according to claim 16, the aforementioned detached 
core is characterized by the bird clapper from a nitrogen content metal alloy. 

[0044] If a nitrogen content alloy is used as a detached core, nitrogen will be emitted with irradiation of light and the 
ablation in a detached core will be promoted by this. 

[0045] (1 7) This invention according to claim 17 It is the imprint method of a thin film that the aforementioned 
detached core is characterized by the bird clapper from a multilayer in either a claim 1 - the claim 10. 
[0046] It shows clearly not to be limited to a monolayer. 

[0047] (1 8) this invention according to claim 18 is characterized by the bird clapper by the aforementioned multilayer 
from an amorphous silicon film and the metal membrane formed on it in a claim 17. 

[0048] (19) In either a claim 1 - the claim 10, as for this invention according to claim 19, the aforementioned detached 
core is characterized by the thing of ceramics, a metal, and organic polymeric materials which consists of kinds at 
least. 

[0049] A thing actually usable as a detached core is summarized and illustrated. As a metal, a hydrogen content alloy 
and a nitrogen content alloy are also usable, for example. In this case, the ablation in a detached core is promoted by 
discharge of the hydrogen gas and the nitrogen gas accompanying irradiation of light like the case of an amorphous 
silicon. 

[0050] (20) this invention according to claim 20 is characterized by the aforementioned light being a laser beam in 
either a claim 1 - the claim 19. 

[0051] A laser beam is a coherent light and suitable for producing ablation in a detached core. 

[0052] (21) this invention according to claim 21 is characterized by the wavelength of the aforementioned laser beam 

being lOOnm - 350nm in a claim 20. 

[0053] By using the laser beam of a light energy by short wavelength, ablation in a detached core can be performed 
effectively. 

[0054] As laser which fulfills above-mentioned conditions, there is an excimer laser, for example. An excimer laser is 
gas laser in which the laser beam output of the high energy of a short wavelength ultraviolet region is possible, and can 
output the laser beam of four kinds of typical wavelength by using what combined rare gas (Ar, Kr, Xe) and halogen 
gas (F2, HC1) as a laser medium (XeF=351nm, XeCl=308nm, KrF=248nm, ArF=193nm). 

[0055] By irradiation of excimer laser light, it can produce and cheat out of the operation of direct cutting of molecular 
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binding, evaporation of gas 5 etc. without a thermal effect in the detached core prepared on the substrate. 

[0056] (22) this invention according to claim 22 is characterized by the wavelength of the aforementioned laser beam 

being 350nm - 1200nm in a claim 20. 

[0057] When making phase changes, such as a gas evolution, evaporation, and sublimation, start and giving a 
separation property, the laser beam whose wavelength is 350nm - about 1200nm is [ in / a detached core ] also usable. 
[0058] (23) this invention according to claim 23 is characterized by the aforementioned thin film being TFT (TFT) in 
either a claim 1 - the claim 22. 

[0059] Highly efficient TFT can be freely imprinted on a desired imprint object (formation). Therefore, it also becomes 
possible to carry various electronic circuitries on the imprint object. 

[0060] (24) In either a claim 1 - the claim 23, this invention according to claim 24 carries out multiple-times execution 
of the imprint method according to claim 1, and is characterized by imprinting two or more transferred layers on the 
aforementioned larger imprint object than the aforementioned substrate. 

[0061] The large-scale substrate in which the reliable thin film was carried can be created by repeating and using a 
reliable substrate or carrying out multiple-times execution of the imprint of a thin film pattern using two or more 
substrates. 

[0062] (25) In either a claim 1 - the claim 24, this invention according to claim 25 carries out multiple-times execution 
of the imprint method according to claim 1, and is characterized by imprinting two or more transferred layers from 
which the level of the design rule of a thin film differs on the aforementioned imprint object. 
[0063] When it carries two or more circuits (functional block etc. is included) where kinds differ on one substrate, 
according to the property required of each circuit, the element used for every circuit may differ from the size (what is 
called design rule, i.e., a design rule) of wiring. Also in this case, if the imprint is performed for every circuit using the 
imprint method of this invention, two or more circuits where design rule level differs are realizable on one substrate. 
[0064] (26) this invention according to claim 26 is a thin film which the aforementioned imprint object comes to 
imprint using the imprint method according to claim 1 to 22. 

[0065] It is the thin film formed on arbitrary substrates using the imprint technology (imprint technology of a 
diaphragm structure) of the thin film of this invention. 

[0066] (27) The aforementioned thin film is characterized by this invention according to claim 27 being TFT (TFT) in 
a claim 26. 

[0067] (28) this invention according to claim 28 is thin film integrated circuit equipment constituted including the thin 
film imprinted by the aforementioned imprint object using the imprint method according to claim 1 to 25. 
[0068] For example, it is also possible to carry the single chip microcomputer constituted by using TFT (TFT) on the 
synthetic-resin substrate. 

[0069] (29) this invention according to claim 29 is an active-matrix substrate which the pixel section consists of 
including the TFT (TFT) arranged in the shape of a matrix, and the pixel electrode connected to the end of the TFT, 
and is the active-matrix substrate manufactured by imprinting the TFT of the aforementioned pixel section using a 
method according to claim 1 to 24. 

[0070] It is the active-matrix substrate which comes to form the pixel section on a desired substrate using the imprint 
technology (imprint technology of a diaphragm structure) of the thin film of this invention. Since the restrictions which 
come from manufacture conditions are eliminated and a substrate can be chosen freely, it is also possible to realize the 
new active-matrix substrate which is not in the former. 

[0071] (30) The TFT connected to the scanning line by which this invention according to claim 30 has been arranged 
in the shape of a matrix, and a signal line (TFT), The pixel section is constituted including the pixel electrode 
connected to the end of the TFT. And it is the active-matrix substrate which builds in the driver circuit for supplying a 
signal to the aforementioned scanning line and the aforementioned signal line. It is an active-matrix substrate 
possessing the TFT which constitutes the TFT of the aforementioned pixel section of the 1st design rule level formed 
using the method according to claim 25, and the aforementioned driver circuit of the 2nd design rule level. 
[0072] On an active-matrix substrate, not only the pixel section but a driver circuit is carried, and, moreover, it is the 
active-matrix substrate from which the design rule level of a driver circuit and the design rule level of the pixel section 
differ. For example, if the thin film pattern of a driver circuit is formed using the manufacturing installation of Silicon 
TFT, it is possible to raise a degree of integration. 

[0073] (3 1) this invention according to claim 31 is the liquid crystal display manufactured using the active-matrix 
substrate according to claim 29 to 30. 

[0074] For example, the liquid crystal display with the property at which it turns flexibly using the plastic plate is also 

realizable. 

[0075] 
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[Embodiments of the Invention] Next, the gestalt of operation of this invention is explained with reference to a 
drawing. 

[0076] (Gestalt of the 1st operation) Drawing 1 - drawing 6 are drawings for explaining the gestalt (the imprint method 
of a thin film) of operation of the 1st of this invention. 

[0077] As shown in [process 1] drawing 1 , a detached core (optical-absorption layer) 120 is formed on a substrate 100. 
[0078] Hereafter, a substrate 100 and a detached core 120 are explained. 

[0079] ** As for the explanation substrate 100 about a substrate 100, it is desirable that it is what has the translucency 
which light may penetrate. 

[0080] In this case, as for the permeability of light, it is desirable that it is 10% or more, and it is more desirable that it 
is 50% or more. When this permeability is too low, attenuation (loss) of light becomes large and needs the big quantity 
of light by exfoliating a detached core 120. 

[0081] Moreover, as for a substrate 100, it is desirable to consist of reliable material, and it is desirable to consist of 
material which was excellent in thermal resistance especially. It is because the width of face of a setup of membrane 
formation conditions, such as the temperature condition, will spread also in that case on the occasion of formation of 
the transferred layer 140 grade to a substrate 100 top if the substrate 100 is excellent in thermal resistance, although the 
reason has what process temperature becomes high in case the transferred layer 140 and interlayer 142 who mention 
later are formed (for example, about 350-1000 degrees C) depending on the kind and formation method. 
[0082] Therefore, a substrate 100 has a desirable consisting-of [ the strain point ]-material more than Tmax thing, when 
the maximum temperature in the case of formation of the transferred layer 140 is set to Tmax. Specifically, a thing 350 
degrees C or more has a desirable strain point, and the component of a substrate 100 has a more desirable thing 500 
degrees C or more. As such a thing, the heat resisting glass of quartz glass, Corning 7059, and NEC glass OA-2 grade 
is mentioned, for example. 

[0083] Moreover, although especially the thickness of a substrate 100 is not limited, usually, it is desirable that it is 
about 0.1-5.0mm, and it is more desirable that it is about 0.5-1.5mm. If the thickness of a substrate 100 is too thin, a 
strong fall will be caused, and if too thick, the permeability of a substrate 100 will become easy to produce attenuation 
of light in a low case. In addition, when the permeability of the light of a substrate 100 is high, the thickness may 
exceed the aforementioned upper limit. In addition, as for the thickness of a substrate 100, it is desirable that it is 
uniform so that light can be irradiated uniformly. 

[0084] ** As for the explanation detached core 120 of a detached core 120, what the light irradiated is absorbed, it has 
a property which produces ablation (henceforth "ablation in a layer", and "interfacial peeling") in the inside of the layer 
and/or an interface, and it arises preferably that the bonding strength between the atoms of the matter which constitutes 
a detached core 120, or between molecules disappears or decreases by irradiation of light, i.e., ablation, and results in 
the ablation in a layer and/or interfacial peeling is good. 

[0085] Furthermore, a gas may be emitted by irradiation of light from a detached core 120, and the separation effect 
may be discovered. That is, a detached core 120 absorbs light, it becomes a gas to the case where the component 
contained in the detached core 120 serves as a gas, and it is emitted for a moment, the steam is emitted, and it may 
contribute to separation. As composition of such a detached core 120, what is indicated by the following A-E is 
mentioned, for example. 
[0086] A. Amorphous silicon (a-Si) 

Hydrogen (H) may contain in this amorphous silicon. In this case, as for the content of H, it is desirable that it is a 
grade more than 2 atom %, and it is more desirable that it is a 2 - 20 atom % grade. Thus, if specified quantity content 
of the hydrogen (H) is carried out, hydrogen will be emitted by irradiation of light, internal pressure will occur in a 
detached core 120, and it will become the force in which it exfoliates an up-and-down thin film. The content of the 
hydrogen in an amorphous silicon (H) can be adjusted by setting up suitably conditions, such as membrane formation 
conditions, for example, the gas composition in CVD, gas pressure, gas atmosphere, a quantity of gas flow, 
temperature, substrate temperature, and injection power. 

[0087] B. As various oxide ceramics, such as silicon oxide or a silicic-acid compound, titanium oxide or a titanic-acid 
compound, a zirconium oxide or a zirconic acid compound, a lanthanum trioxide, or a lanthanum oxidization 
compound, ****** (ferroelectric), or semiconductor silicon oxide, SiO, Si02, and Si 302 are mentioned, and K2Si03, 
Li2Si03, CaSi03 and ZrSi04, and Na2Si03 are mentioned as a silicic-acid compound, for example. 
[0088] TiO, Ti203, and Ti02 mention as titanium oxide ~ having ~ as a titanic-acid compound - BaTi04, BaTi03, 
Ba2Ti 9O20, BaTi 501 1, and CaTi03, SrTi03, PbTi03, MgTi03, ZrTi02, SnTiC)4 and aluminum2 - Ti05 and 
FeTi03 are mentioned 

[0089] As a zirconium oxide, Zr02 is mentioned and BaZr03, ZrSi04, PbZr03, MgZr03, and K2Zr03 are mentioned 
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as a zirconic acid compound, for example. 

[0090] C. Ceramics or dielectrics (ferroelectric), such as PZT, PLZT, PLLZT, and PBZT 

D. As nitride ceramic E. organic polymeric-materials organic polymeric materials, such as a silicon nitride, nitriding 
aluminum, and a titanium nitride - CH-, -CO- (Ketone), -CONH- (Amide), -NH- (Imide), - What thing may be used, as 
long as it has many these combination especially, what has combination (these combination is cut by irradiation of 
light) of COO- (ester), -N=N- (azo), -CH=N- (CIF), etc., and. Moreover, organic polymeric materials may have an 
aromatic hydrocarbon (1, two or more benzene rings, or condensed ring of those) in a constructive mood. 
[0091] As an example of such organic polymeric materials, polyethylene, a polyolefine like polypropylene, a 
polyimide, a polyamide, polyester, a polymethylmethacrylate (PMMA), polyphenylene sulfide (PPS), polyether 
sulphone (PES), an epoxy resin, etc. are raised. 

[0092] F. As a metal metal, the alloy containing at least one of aluminum, Li, Ti, Mn, In, Sn, Y, La, Ce, Nd, Pr, Gd, 
Sm, or sorts of these is mentioned, for example. 

[0093] Moreover, although the thickness of a detached core 120 changes with terms and conditions, such as 
composition of the ablation purpose or a detached core 120, lamination, and the formation method, usually, it is 
desirable that it is lnm - about 20 micrometers, it is more desirable that it is lOnm - about 2 micrometers, and it is still 
more desirable [ thickness ] that it is 40nm - about 1 micrometer. While enlarging power (quantity of light) of light in 
order to secure the good detachability of a detached core 120, if the homogeneity of membrane formation is spoiled, 
nonuniformity may arise in ablation, when the thickness of a detached core 120 is too small, and thickness is too thick, 
in case a detached core 120 is removed behind, the work takes time. In addition, as for the thickness of a detached core 
120, it is desirable that it is uniform as much as possible. 

[0094] Especially the formation method of a detached core 120 is not limited, but is suitably chosen according to terms 
and conditions, such as film composition and thickness. For example, it CVD(s) (MOCVD and low voltage - CVD 
and efficient consumer response-CVD are included). Vacuum evaporationo, molecular-beam vacuum evaporationo 
(MB), sputtering, ion plating, The various gaseous-phase forming-membranes methods, such as PVD, electroplating, 
immersing plating (dipping), Various plating, such as electroless deposition, the Langmuir pro jet (LB) method, The 
applying methods, such as a spin coat, a spray coat, and a roll coat, various print processes, a replica method, the ink- 
jet method, a powder jet process, etc. are mentioned, and it can also form or more [ of these ] combining two. 
[0095] For example, when composition of a detached core 120 is an amorphous silicon (a-Si), it is desirable to form 
membranes by CVD especially low voltage CVD, or plasma CVD. 

[0096] Moreover, when a detached core 120 is constituted from ceramics by the sol-gel method, or when it constitutes 
from organic polymeric materials, it is desirable the applying method and to form membranes with a spin coat 
especially. 

[0097] As shown in [a process 2], next draw ing 2 , the transferred layer (thin film device layer) 140 is formed on a 
detached core 120. 

[0098] The expanded sectional view of K portion (portion shown by surrounding with 1 dotted-line chain line in 
d rawin gs ) of this thin film device layer 140 is shown in the right-hand side of drawing 2 . As for the thin film device 
layer 140, it is constituted including TFT (TFT) formed on Si02 film (interlayer) 142, and this TFT possesses the 
source and the drain layer 146 which introduced n type impurity into the polysilicon contest layer, and were formed, 
the channel layer 144, the gate insulator layer 148, the gate electrode 150, the layer insulation film 154, and the 
electrode 152 that consists of aluminum so that it may be illustrated. 

[0099] Although Si02 film is used as an interlayer prepared in contact with a detached core 120 with the gestalt of this 
operation, the insulator layer of others, such as Si3N4, can also be used. Although the thickness of Si02 film 
(interlayer) is suitably determined according to the formation purpose or the grade of a function which can be 
demonstrated, usually, it is desirable that it is lOnm - about 5 micrometers, and it is more desirable that it is 40nm - 
about 1 micrometer. What demonstrates at least one of the functions as the protective layer which an interlayer is 
formed for the various purpose, for example, protects the transferred layer 140 physically or chemically, an insulating 
layer, a conductive layer, the shading layer of a laser beam, the barrier layer for migration prevention, and a reflecting 
layer is mentioned. 

[0100] In addition, interlayers, such as Si02 film, may not be formed depending on the case, but the direct transferred 
layer (thin film device layer) 140 may be formed on a detached core 120. 

[0101] The transferred layer 140 (thin film device layer) is a layer containing thin films, such as TFT as shown in the 
right-hand side of drawin g 2 . 

[0102] the optoelectric transducer (a photosensor -) which consists of for example, thin film diode and PIN junction of 
silicon besides TFT as a thin film a solar battery, a silicon resistance element, other thin-film-semiconductor devices, 
and an electrode (it ITO(s) example: --) Actuators, such as a transparent electrode like a mesa film, a switching 
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element, memory, and a piezoelectric device, There are a micro MAG device which combined a micro mirror (piezo 
thin film ceramics), a magnetic-recording thin film head, a coil, an inductor, the charge of a thin film quantity 
magnetic-permiable material, and them, a filter, a reflective film, a dichroic mirror, etc. 

[0103] Such a thin film (thin film device) is a relation with the formation method, and is formed through usually 
comparatively high process temperature. Therefore, as mentioned above in this case, as a substrate 100, what has high 
reliability that can bear the process temperature is needed. 

[0104] As shown in [a process 3], next drawin g 3 , the thin film device layer 140 is joined to the imprint object 1 80 
through a glue line 160 (adhesion). 

[0105] As a suitable example of the adhesives which constitute a glue line 160, various hardened type adhesives, such 
as optical hardening type adhesives, such as reaction hardening type adhesives, heat-hardened type adhesives, and 
ultraviolet-rays hardening type adhesives, and aversion hardening type adhesives, are mentioned. As composition of 
adhesives, what thing is sufficient as an epoxy system, an acrylate system, a silicone system, etc., for example. 
Formation of such a glue line 160 is made for example, by the applying method. 

[0106] After applying hardened type adhesives on the transferred layer (thin film device layer) 140 and joining the 

imprint object 1 80 on it when using the aforementioned hardened type adhesives for example, the aforementioned 

hardened type adhesives are stiffened by the hardening method according to the property of hardened type adhesives, 

and the transferred layer (thin film device layer) 140 and the imprint object 1 80 are pasted up, and it fixes. 

[0107] when adhesives are optical hardening types, light is irradiated from the substrate of light-transmission nature, 

and both the outsides of an imprint object or — from one outside of the substrate 100 of light-transmission nature, or 

the imprint object 180 of light-transmission nature As adhesives, optical hardening type adhesives, such as an 

ultraviolet-rays hardening type which cannot affect a thin film device layer easily, are desirable. 

[0108] In addition, unlike illustration, a glue line 160 may be formed in the imprint object 180 side, and the transferred 

layer (thin film device layer) 140 may be pasted up on it. In addition, when imprint object 180 the very thing has an 

adhesion function, for example, you may omit formation of a glue line 160. 

[0109] although not limited especially as an imprint object 180 - a substrate (plate) - especially a transparent substrate 
is mentioned In addition, even if such a substrate is monotonous, it may be a curve board. Moreover, compared with 
the aforementioned substrate 100, properties, such as thermal resistance and corrosion resistance, may be inferior in the 
imprint object 180. In order that the reason may form the transferred layer (thin film device layer) 140 in a substrate 
100 side in this invention and may imprint the transferred layer (thin film device layer) 140 on the imprint object 180 
after that, the property required of the imprint object 180, especially thermal resistance are because it is not dependent 
on the temperature conditions in the case of formation of the transferred layer (thin film device layer) 140 etc. 
[01 10] Therefore, when the maximum temperature in the case of formation of the transferred layer 140 is set to Tmax, 
a glass transition point (Tg) or softening temperature can use the following [ Tmax ] as a component of the imprint 
object 0. For example, a glass transition point (Tg) or softening temperature can constitute more preferably 800 degrees 
C or less of 500 degrees C or less of imprint objects 180 from material 320 degrees C or less still more preferably. 
[01 1 1] Moreover, although what has a certain amount of rigidity (intensity) as a mechanical property of the imprint 
object 180 is desirable, you may have flexibility and elasticity. 

[01 12] As a component of such an imprint object 180, various synthetic resin or various glass material are mentioned, 
and various synthetic resin and the usual cheap glass material (low melting point) are desirable especially. 
[01 13] As synthetic resin, any of thermoplastics and thermosetting resin are sufficient. For example, polyethylene, a 
polo propylene, an ethylene-pre pyrene copolymer, Polyolefines, such as an ethylene vinylacetate copolymer (EVA), 
an annular polyolefine, A denaturation polyolefine, a polyvinyl chloride, a polyvinylidene chloride, polystyrene, A 
polyamide, a polyimide, a polyamidoimide, a polycarbonate, Polly (4-methyl BENTEN -1), An ionomer, an acrylic 
resin, a polymethylmethacrylate, an acrylic-styrene copolymer (AS resin), A Butadiene Styrene, a poliomyelitis 
copolymer (EVOH), a polyethylene terephthalate (PET), Polyester, such as polyp CHIREN terephthalate (PBT) and 
pulley cyclohexane terephthalate (PCT), A polyether, a polyether ketone (PEK), a polyether ether ketone (PEEK), 
Polyether imide, a polyacetal (POM), a polyphenylene oxide, A denaturation polyphenylene oxide, a polyarylate, an 
aromatic polyester (liquid crystal polymer), A polytetrafluoroethylene, a polyvinylidene fluoride, other fluorine system 
resins, A styrene system, a polyolefine system, a polyvinyl chloride system, a polyurethane system, Various 
thermoplastic elastomer, such as a fluororubber system and a chlorinated-polyethylene system, An EBOKISHI resin, 
phenol resin, a urea resin, melamine resin, a unsaturated polyester, The copolymer which is mainly concerned with 
these, a blend object, a polymer alloy, etc. are mentioned, and silicone resin, polyurethane, etc. can be used combining 
1 of sorts of these, and two sorts or more (as a layered product for example, more than two-layer). 
[0114] As glass material, silicic-acid glass (quartz glass), silicic-acid alkali glass, a soda lime glass, potash-lime glass, 
lead (alkali) glass, barium glass, borosilicate glass, etc. are mentioned, for example. Among these, compared with 
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silicic-acid glass, the melting point is low, and fabrication and processing are also comparatively easy the melting 
point, and, moreover, things other than silicic-acid glass have it, and are desirable. [ cheap ] 

[01 15] When using what consisted of synthetic resin as an imprint object 180, while being able to fabricate the large- 
scale imprint object 180 in one, even if it is complicated configurations, such as what has a curve side and irregularity, 
it can manufacture easily, and the various advantages that material cost and a manufacturing cost are also cheap can be 
enjoyed. Therefore, use of synthetic resin is advantageous when manufacturing a large-sized and cheap device (for 
example, liquid crystal display). 

[01 16] In addition, the imprint object 180 may constitute a part of device like what constitutes the device which 
became independent in itself like a liquid crystal cell, a light filter and an electrode layer, a dielectric layer, an 
insulating layer, and a semiconductor device. 

[01 17] Furthermore, the imprint objects 180 may be matter, such as a metal, ceramics, a stone, and wood paper, and 
may be on the front face of the structures, such as a wall, a pillar, a ceiling, and a windowpane, further on the arbitrary 
fields which constitute a certain article (superiors of the front-face top of the field top of a clock, and an air- 
conditioner, and a printed circuit board). 

[01 18] As shown in [a process 4], next drawing 4 , light is irradiated from the rear-face side of a substrate 100. 

[01 19] After this light penetrates a substrate 100, it is irradiated by the detached core 120. Thereby, the exfoliation in a 

layer and/or interfacial peeling arise in a detached core 120, and bonding strength decreases or disappears. 

[0120] It is presumed that it is what is depended on phase changes, such as that ablation produces the principle which 

the exfoliation in a layer and/or interfacial peeling of a detached core 120 produce in the component of a detached core 

120 and discharge of the gas contained in the detached core 120, melting farther produced immediately after 

irradiation, and evapotranspiration. 

[0121] The charge of a bridging (component of a detached core 120) which absorbed irradiation light is excited 
photochemistry-wise or thermally, ablation means combination of the atom of the front face and interior or a molecule 
being cut, and emitting here, and it mainly appears as a phenomenon in which all or a part of component of a detached 
core 120 produces phase changes, such as melting and evapotranspiration (evaporation). Moreover, by the 
aforementioned phase change, it may be in a minute firing state and bonding strength may decline. 
[0122] Conditions, such as composition of a detached core 120, and a kind of light irradiated as one of the factor of the, 
wavelength, intensity, the attainment depth, are mentioned by in addition to this being influenced by various factors 
they are [ whether a detached core 120 produces the exfoliation in a layer, interfacial peeling is produced, or ] the both. 

[0123] As a light to irradiate, if a detached core 120 is made to start the exfoliation in a layer, and/or interfacial 
peeling, what thing may be used, for example, an X-ray, ultraviolet rays, the light, infrared radiation (heat ray), a laser 
beam, a millimeter wave, microwave, an electron ray, radiation (alpha rays, beta rays, gamma ray), etc. will be 
mentioned. A laser beam is desirable at the point of being easy to produce exfoliation (ablation) of a detached core 120 
also in it. 

[0124] As laser equipment made to generate this laser beam, although various gas laser, solid state laser 
(semiconductor laser), etc. are mentioned, an excimer laser, Nd-YAG laser, Ar laser, a C02 laser, a CO laser, helium- 
Ne laser, etc. are used suitably, and especially an excimer laser is desirable also in it. 

[0125] Since it outputs a high energy in a short wavelength region, extremely, an excimer laser can make a detached 
core 2 produce ablation for a short time, and it can exfoliate a detached core 120, without making the imprint object 
180 and substrate 100 grade which therefore adjoin produce most temperature rises (i.e., without it producing 
degradation and damage). 

[0126] Moreover, when it makes it faced that a detached core 120 produces ablation and there is a wavelength 
dependency of light, as for the wavelength of the laser beam irradiated, it is desirable that it is lOOnm - about 350nm. 
[0127] An example of permeability to the wavelength of light of a substrate 100 is shown in drawing 7 . It has the 
property that permeability increases steeply to the wavelength of 300nm so that it may be illustrated. In such a case, 
light (for example, Xe-Cl excimer laser light with a wavelength of 308nm) with a wavelength of 300nm or more is 
irradiated. 

[0128] Moreover, when making a detached core 120 start phase changes, such as a gas evolution, evaporation, and 
sublimation, and giving a separation property to it, as for the wavelength of the laser beam irradiated, it is desirable that 
it is about 350 to 1200nm. 

[0129] Moreover, as for especially the energy density in the case of an excimer laser, it is desirable the energy density 
of the laser beam irradiated and to consider as about two 10 - 5000 mJ/cm, and it is more desirable to consider as about 
two 100 - 500 mJ/cm. Moreover, as for irradiation time, it is desirable to be referred to as about 1 - 1000ns, and it is 
more desirable to be referred to as about 10 - 100ns. When sufficient ablation etc. does not arise, and an energy density 
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is high, when an energy density is low or irradiation time is short, or irradiation time is long, there is a possibility of 
having a bad influence on the transferred layer 140 by the irradiation light which penetrated the detached core 120. 
[0130] In addition, as a cure in case the irradiation light which penetrated the detached core 120 reaches even the 
transferred layer 140 and does a bad influence, as shown in d rawin g 30 , there is the method of forming the metal 
membranes 124, such as a tantalum (Ta), on a detached core (laser absorption layer) 120, for example. Thereby, it is 
completely reflected by the interface of a metal membrane 124, and the laser beam which penetrated the detached core 
120 does not have a bad influence on the thin film above it. 

[0131] As for the irradiation light represented by the laser beam, it is desirable to irradiate so that the intensity may 
become uniform. The direction of radiation of irradiation light may be a direction which carried out the predetermined 
angle inclination not only to a perpendicular direction but to the detached core 120 to the detached core 120. 
[0132] Moreover, when the area of a detached core 120 is larger than the irradiation area which is 1 time of irradiation 
light, to all the fields of a detached core 120, it can divide into multiple times and irradiation light can also be 
irradiated. Moreover, you may irradiate the same part twice or more. Moreover, you may irradiate the irradiation light 
(laser beam) of a different kind and different wavelength (wavelength region) twice or more to the same field or a 
different field. 

[0133] Next, the force is applied to a substrate 100 and this substrate 100 is made to secede from a detached core 120, 
as shown in drawing 5 . Although not illustrated in drawing 5 , a detached core may adhere on a substrate 100 after this 
secession. 

[0134] Next, as shown in drawing 6 , the extant detached core 120 is removed by the method which combined 
methods, such as washing, etching, ashing, and polish, or these. It means that the transferred layer (thin film device 
layer) 140 had been imprinted by the imprint object 1 80 by this. 

[0135] In addition, when a part of detached core has adhered also to the substrate 100 from which it seceded, it 
removes similarly. In addition, when the substrate 100 consists of an expensive material like quartz glass, and a rare 
material, reuse (recycling) is preferably presented with a substrate 100. That is, this invention can be applied to the 
substrate 100 to reuse, and usefulness is high. 

[0136] The imprint to the imprint object 180 of the transferred layer (thin film device layer) 140 is completed through 
each above process. Then, conductive layers, such as removal of Si02 film which adjoins the transferred layer (thin 
film device layer) 140, and wiring of a up to [ the transferred layer 140 ], formation of a desired protective coat, etc. 
can also be performed. 

[0137] In this invention, transferred layer (thin film device layer) 140 the very thing which is an exfoliated object is not 
exfoliated directly. Since it exfoliates in the detached core joined to the transferred layer (thin film device layer) 140, 
Irrespective of the property of an exfoliated object (transferred layer 140), conditions, etc., it can exfoliate easily and 
uniformly certain moreover (imprint), there is also no damage to the exfoliated object (transferred layer 140) in 
accordance with exfoliation operation, and the high reliability of the transferred layer 140 can be maintained. 
[0138] (Form of the 2nd operation) TFT of CMOS structure is formed on a substrate and the example of the concrete 
manufacture process in the case of imprinting this on an imprint object is explained using drawin g 8 - drawin g 18 . 
[0139] (Process 1) As shown in drawing 8 , on a substrate (for example, quartz substrate) 100, laminating formation of 
a detached core (for example, amorphous silicon layer formed by the LPCVD method) 120, an interlayer (for example, 
Si02 film) 142, and the amorphous silicon layer (for example, formed by the LPCVD method) 143 is carried out one 
by one, then a laser beam is irradiated from the upper part all over the amorphous silicon layer 143, and annealing is 
given. Thereby, the amorphous silicon layer 143 is recrystallized and turns into a polysilicon contest layer. 
[0140] (Process 2) Then, as shown in drawing 9 , patterning of the polysilicon contest layer obtained by laser annealing 
is carried out, and Islands 144a and 144b are formed. 

[0141] (Process 3) As shown in drawing 10 , the wrap gate insulator layers 148a and 148b are formed for Islands 144a 
and 144b by CVD. 

[0142] (Process 4) As shown in drawin g 1 1 , the gate electrodes 150a and 150b which consist of contest polysilicon or 
metal are formed. 

[0143] (Process 5) As shown in drawing 12 , the mask layer 170 which consists of a polyimide etc. is formed, using 
gate electrode 150b and the mask layer 170 as a mask, it is a self aryne, for example, the ion implantation of boron (B) 
is performed. Of this, the p+ layers 172a and 172b are formed. 

[0144] (Process 6) As shown in drawing 13 , the mask layer 174 which consists of a polyimide etc. is formed, using 
gate electrode 150a and the mask layer 174 as a mask, it is a self aryne, for example, the ion implantation of Lynn (P) 
is performed. Of this, the n+ layers 146a and 146b are formed. 

[0145] (Process 7) As shown in drawing 14 , the layer insulation film 154 is formed and Electrodes 152a-152d are 
alternatively formed after contact hole formation. 
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[0146] Thus, TFT of the formed CMOS structure corresponds to the transferred layer (thin film device layer) 140 in 

drawin g,! - drawin g 6 . In addition, you may form a protective coat on the layer insulation film 1 54. 

[0147] (Process 8) As shown in drawing 15 , the epoxy resin layer 160 as a glue line is formed on TFT of CMOS 

composition, next TFT is stuck on the imprint object (for example, soda-glass substrate) 1 80 through the epoxy resin 

layer 160. Then, heat is applied, an epoxy resin is stiffened and the imprint object 180 and TFT are pasted up 

(junction). 

[0148] In addition, the photopolymer resin which is ultraviolet-rays hardening type adhesives is sufficient as a glue line 
160. In this case, ultraviolet rays are irradiated from the imprint object [ not heat but ] 180 side, and polymer is 
stiffened. 

[0149] (Process 9) As shown in drawing 16 , Xe-Cl excimer laser light is irradiated from the rear face of a substrate 
100, for example. This produces and cheats out of exfoliation in the inside of the layer of a detached core 120, and/or 
an interface. 

[0150] (Process 10) A substrate 100 is torn off as shown in drawin g 17 . 

[0151] (Process 1 1) Finally etching removes a detached core 120. It means that TFT of CMOS composition had been 
imprinted by the imprint object 1 80 by this as shown in drawing 18 . 

[0152] (Form of the 3rd operation) if the technology explained with the form of the 1st operation of a **** and the 
form of the 2nd operation is used, the microcomputer constituted using the thin film as shown in drawing 19 (a), for 
example can be formed on the substrate which is a request 

[0153] In drawingJ9 (a), the solar battery 340 possessing the PIN junction of an amorphous silicon for supplying the 
supply voltage of these circuits to CPU300, RAM320, and the I/O circuit 360 row from which the thin film was used 
and which the circuit consisted of is carried on the flexible substrate 182 which consists of plastics etc. 
[0154] Since the microcomputer of drawing 19 (a) is formed on the flexible substrate, as shown in drawing 19 (b), 
since it is lightweight, it has strongly the feature that it is strong also to fall in bending. 

[0155] (Form of the 4th operation) the form of this operation explains the example which is a manufacture process in 
the case of creating the active-matrix type liquid crystal display using the active-matrix substrate as shown in drawing 
20 and drawing 21 using the imprint technology of an above-mentioned thin film device 

[0156] (Composition of a liquid crystal display) As shown in drawing 20 , an active-matrix type liquid crystal display 
possesses the lighting light sources 400, such as a back light, a polarizing plate 420, the active-matrix substrate 440, 
liquid crystal 460, the opposite substrate 480, and a polarizing plate 500. 

[0157] In addition, if it constitutes as a reflected type liquid crystal panel which replaced with the lighting light source 
400 and adopted the reflecting plate when using a flexible substrate like plastic film for the active-matrix substrate 440 
and the opposite substrate 480 of this invention, there is flexibility and a lightweight active matrix liquid crystal panel 
strong against a shock and can be realized. In addition, when a pixel electrode is formed with a metal, a reflecting plate 
and a polarizing plate 420 become unnecessary. 

[0158] The active-matrix substrate 440 used with the form of this operation arranges TFT in the pixel section 442, and 
is a driver built-in active-matrix substrate in which the driver circuit (a scanning-line driver and data-line driver) 444 
was carried further. 

[0159] The cross section of the important section of this active matrix liquid crystal display is shown in drawing 21 , 
and the circuitry of the important section of a liquid crystal display is shown in drawing 22 . 
[0160] As shown in drawing_22 , the gate is connected to the gate line Gl, one side of a source drain is connected to 
the data line Dl, and the pixel section 442 contains TFT (Ml) by which another side of a source drain was connected 
to liquid crystal 460, and liquid crystal 460. 

[0161] Moreover, the driver section 444 is constituted including TFT (M2) formed of the same process as TFT (Ml) of 
the pixel section. 

[0162] As shown in the left-hand side of drawing 21 , TFT (Ml) in the pixel section 442 is constituted including the 
source drain layers 1 100a and 1 100b, channel 1 lOOe, gate insulator layer 1200a, gate electrode 1300a, an insulator 
layer 1500, and the source drain electrodes 1400a and 1400b. 

[0163] In addition, a reference number 1700 is a pixel electrode and a reference number 1702 shows the field (voltage 
impression field to liquid crystal) where the pixel electrode 1700 impresses voltage to liquid crystal 460. The 
orientation film is omitted among drawing. The pixel electrode 1700 is constituted by metals (in the case of a reflected 
type liquid crystal panel), such as ITO (in the case of a light-transmission type liquid crystal panel), or aluminum. 
Moreover, in draw in g 21 , in the voltage impression field 1702 to liquid crystal, although the ground insulator layer 
1000 under the pixel electrode 1700 (interlayer) is removed completely, it is not necessarily limited to this, and since 
the ground insulator layer (interlayer) 1000 is thin, when not becoming the hindrance of the voltage impression to 
liquid crystal, you may leave. 
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[0164] Moreover, as shown in the right-hand side of drawing 21 , TFT (M2) which constitutes the driver section 444 is 
constituted including the source, the drain layers 1 100c and 1 lOOd, channel 1 lOOf, gate insulator layer 1200b, gate 
electrode 1300b, an insulator layer 1500, and the source drain electrodes 1400c and 1400d. 

[0165] In addition, in drawing 21 , a reference number 480 is for example, an opposite substrate (for example, soda- 
glass substrate), and a reference number 482 is a common electrode. Moreover, a reference number 1000 is Si02 film, 
a reference number 1600 is a layer insulation film (for example, Si02 film), and a reference number 1800 is a glue 
line. Moreover, a reference number 1900 is a substrate (imprint object) which consists for example, of a soda-glass 
substrate. 

[0166] (Manufacture process of a liquid crystal display) The manufacture process of the liquid crystal display of 
drawing 21 is hereafter explained with reference to drawin g 23 - dra win g 27 . 

[0167] First, it forms through the same manufacture process as drawing 8 - drawing 1 8 on the substrate (for example, 
quartz substrate) 3000 which it is reliable in TFT (Ml, M2) like drawing 23 , and penetrates a laser beam, and a 
protective coat 1600 is constituted. In addition, in draw ing 23 , a reference number 3100 is a detached core (laser 
absorption layer). Moreover, in drawing 23 , both TFT (Ml, M2) is taken as n type MOSFET. However, it is good also 
as not the thing limited to this but p type MOSFET, and CMOS structure. 

[0168] Next, as shown in drawing 24 , a protective coat 1600 and the ground insulator layer 1000 are **********ed 
alternatively, and openings 4000 and 4200 are formed alternatively. These two openings are simultaneously formed 
using a common etching process. In addition, in drawing 24 , when it is not necessarily limited to this, and not 
becoming the hindrance of the voltage impression to liquid crystal in opening 4200 since the ground insulator layer 
(interlayer) 1000 is thin although the ground insulator layer (interlayer) 1000 is removed completely, you may leave. 
[0169] Next, as shown in drawing 25 , the pixel electrode 1700 which consists of metals, such as an ITO film or 
aluminum, is formed. In using an ITO film, it becomes a penetrated type liquid crystal panel, and in using metals, such 
as aluminum, it becomes a reflected type liquid crystal panel. Next, as shown in draw i ng 26 , a substrate 1900 is joined 
through a glue line 1800 (adhesion). 

[0170] Next, as shown in d rawing 26 , excimer laser light is irradiated from the rear face of a substrate 3000, and a 
substrate 3000 is torn off after this. 

[0171] Next, a detached core (laser absorption layer) 3100 is removed. Thereby, the active-matrix substrate 440 as 
shown in drawing 27 is completed. It has exposed and the electric connection with liquid crystal is possible for the base 
(field of a reference number 1702) of the pixel electrode 1700. Then, an orientation film is formed in the front face of 
the insulator layer (interlayers, such as Si02) 1000 of the active-matrix substrate 440, and pixel electrode 1702 front 
face, and orientation processing is performed. The orientation film is omitted in drawing 27 . 

[0172] And the pixel electrode 1709 and the common electrode which counters are further formed in the front face, the 
opposite substrate 480 and the acouchi boomer TORIKU substrate 440 of draw ing 21 by which orientation processing 
of the front face was carried out are closed with a sealing agent (sealant), liquid crystal is enclosed among both 
substrates, and a liquid crystal display as shown in drawing 21 is completed. 

[0173] (Form of the 5th operation) The form of operation of the 5th of this invention is shown in drawing 28 . 
[0174] With the form of this operation, multiple-times execution of the imprint method of an above-mentioned thin 
film device is carried out, on a larger substrate (imprint object) than the substrate of an imprinting agency, two or more 
patterns containing a thin film are imprinted, and, finally a large-scale active-matrix substrate is formed. 
[0175] That is, on the big substrate 7000, the imprint of multiple times is performed and the pixel sections 7100a- 
71 OOP are formed. TFT and wiring are formed in the pixel section as surrounded and shown to the drawing 28 bottom 
by the alternate long and short dash line. In drawing 28 , a reference number 7200 is a signal line, a reference number 
7210 is the scanning line and a reference number 7230 is [ a reference number 7220 is a gate electrode and ] a pixel 
electrode. 

[0176] The large-scale active-matrix substrate in which the reliable thin film was carried can be created by repeating 
and using a reliable substrate or carrying out multiple-times execution of the imprint of a thin film pattern using two or 
more 1st substrates. 

[0177] (Form of the 6th operation) The form of operation of the 6th of this invention is shown in drawing 29 . 
[0178] The feature of the form of this operation is imprinting two or more patterns containing the thin film (thin film 
from which it is got blocked and a minimum line width's differs) from which multiple-times execution of the imprint 
method of an above-mentioned thin film device is carried out, and a design rule's (that is, design rule's when carrying 
out a pattern design's) differs on a bigger substrate than the substrate top of an imprinting agency. 
[0179] In drawing 29 , the driver circuit (8000-8032) created in the more detailed manufacture process rather than the 
pixel section (7100a-7100p) is created around the substrate 6000 by the imprint of multiple times in the active-matrix 
substrate of driver loading. 
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[0180] Since the shift register which constitutes a driver circuit carries out operation of logic level to the bottom of a 
low battery, from Pixel TFT, pressure-proofing may be low, and as it is therefore set to TFT more detailed than Pixel 
TFT, high integration can be attained. 

[0181] According to the form of this operation, two or more circuits where design rule level differs (that is, 
manufacture processes differ) are realizable on one substrate. In addition, since high pressure-proofing is required for a 
sampling means (TFT M2 of d rawing 22 ) to sample a data signal by control of a shift register, like Pixel TFT, it is 
good to form with the same process as Pixel TFT / same design rule. 
[0182] 

[Example] Next, the concrete example of this invention is explained. 

[0183] (Example 1) The quartz substrate (softening temperature : 1630 degrees C, a strain point : 1070 degrees C, 
permeability of an excimer laser : almost 100%) with a 50mm[ 50mm by ] x thickness of 1.1mm was prepared, and the 
amorphous silicon (a-Si) film was formed in one side of this quartz substrate by low voltage CVD (Si2 H6 gas, 425 
degrees C) as a detached core (laser beam absorption layer). The thickness of a detached core was lOOnm. 
[0184] Next, it is Si02 as an interlayer on a detached core. The film was formed by efficient consumer response-CVD 
(SiH4+02 gas, 100 degrees C). An interlayer f s thickness was 200nm. 

[0185] Next, the amorphous silicon film of 50nm of thickness was formed by low voltage CVD (Si2 H6 gas, 425 
degrees C) as a transferred layer on the interlayer, a laser beam (wavelength of 308nm) is irradiated, this amorphous 
silicon film was crystallized, and it considered as the polysilicon contest film. Then, to this polysilicon contest film, 
predetermined patterning was performed and the field used as the source drain channel of TFT was formed, then, the 
elevated temperature more than 1000 degreeC - a polysilicon contest film front face - oxidizing thermally -- gate 
insulator layer Si02 after forming, form a gate electrode (structure where laminating formation of the refractory 
metals, such as Mo, was carried out at contest polysilicon), on a gate insulator layer, and it carries out an ion 
implantation, using a gate electrode as a mask - self - being conformable (selfer line) - the source drain field was 
formed and TFT was formed Then, the electrode connected to a source drain field and wiring, and the wiring which 
leads to a gate electrode are formed if needed. Although aluminum is used for these electrodes and wiring, it is not 
limited to this. Moreover, when worrying about melting of aluminum by the laser radiation of a back process, you may 
use the metal (what is not fused by the laser radiation of a back process) of a high-melting point rather than aluminum. 
[0186] Next, ultraviolet-rays hardening type adhesives were applied on the aforementioned TFT (thickness : 100 
micrometers), further, after joining a transparent large-sized glass substrate (a soda glass, softening temperature:740 
degree C, strain-point: 5 1 1 degree C) with a 300mm[ 200mm by ] x thickness of 1 .1mm to the paint film as an imprint 
object, ultraviolet rays were irradiated from the glass-substrate side, adhesives were stiffened, and adhesion fixation of 
these was carried out. 

[0187] Next, the Xe-Cl excimer laser (wavelength : 308nm) was irradiated from the quartz substrate side, and the 
detached core was made to produce exfoliation (exfoliation in a layer, and interfacial peeling). The energy density of 
the irradiated Xe-Cl excimer laser was 250 mJ/cm2, and irradiation time was 20ns. in addition, a unit field (for 
example, 8mmx8mm) predetermined when irradiation of an excimer laser has spot beam irradiation and line beam 
irradiation and it is spot beam irradiation - spot irradiation - carrying out - this spot irradiation - a unit field - it 
irradiates with staggering about [ every ] 1/10 Moreover, in line beam irradiation, similarly, the predetermined unit 
field (for example, 378mmx0.1mm and 378mmx0.3mm (field where, as for these, 90% or more of energy is acquired)) 
is irradiated with staggering about [ every ] 1/10. Thereby, each point of a detached core receives at least ten 
irradiation. This laser radiation is carried out to the whole quartz substrate surface, shifting an irradiation field. 
[0188] Then, the quartz substrate and the glass substrate (imprint object) were torn off in the detached core, and the 
TFT and the interlayer who were formed on the quartz substrate were imprinted to the glass-substrate side. 
[0189] Then, etching, washing, or those combination removed the detached core adhering to the front face of the 
interlayer by the side of a glass substrate. Moreover, processing with the same said of a quartz substrate was 
performed, and the reuse was presented. 

[0190] In addition, if the glass substrate used as an imprint object is a bigger substrate than a quartz substrate, the 
imprint to a glass substrate from a quartz substrate like this example can be repeatedly carried out to a superficially 
different field, and much TFT can be formed on a glass substrate from the number of the TFT which can be formed in 
a quartz substrate. Furthermore, on a glass substrate, a laminating can be carried out repeatedly and more TFT can be 
formed similarly. 

[0191] (Example 2) a detached core - H (hydrogen) - 20at(s)% ~ TFT was imprinted like the example 1 except 
having considered as the amorphous silicon film to contain 

[0192] In addition, adjustment of the amount of H in an amorphous silicon film was performed by setting up suitably 
the conditions at the time of membrane formation by low voltage CVD. 
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[0193] (Example 3) TFT was imprinted like the example 1 except having made the detached core into the ceramic thin 
film (composition-bTi03, thickness:200nm) formed with the sol-gel method with the spin coat. 
[0194] (Example 4) TFT was imprinted like the example 1 except having made the detached core into the ceramic thin 
film (composition : BaTi03, thickness : 400nm) formed by sputtering. 

[0195] (Example 5) TFT was imprinted like the example 1 except having made the detached core into the ceramic thin 
film (composition :P b (Zr, Ti)03 (PZT) and thickness:50nm) formed by the laser-ablation method. 
[0196] (Example 6) TFT was imprinted like the example 1 except having used the detached core as the polyimide film 
(thickness : 200nm) formed with the spin coat. 

[0197] (Example 7) TFT was imprinted like the example 1 except having used the detached core as the polyphenylene 
sulfide film (thickness : 200nm) formed with the spin coat. 

[0198] (Example 8) TFT was imprinted like the example 1 except having used the detached core as aluminum layer 
(thickness : 300nm) formed by sputtering. 

[0199] (Example 9) As an irradiation light, TFT was imprinted like the example 2 except having used the Kr-F excimer 
laser (wavelength : 248nm). In addition, the energy density of the irradiated laser was 250 mJ/cm2, and irradiation time 
was 20ns. 

[0200] (Example 10) As an irradiation light, TFT was imprinted like the example 2 except having used Nd-YAIG laser 
(wavelength : 1068nm). In addition, the energy density of the irradiated laser was 400 mJ/cm2, and irradiation time 
was 20ns. 

[0201] (Example 11) TFT was imprinted like the example 1 except having considered as the TFT of the polysilicon 
contest film (80nm of thickness) by elevated-temperature process 1000 degree C as a transferred layer. 
[0202] (Example 12) As an imprint object, TFT was imprinted like the example 1 except having used the transparent 
substrate made from a polycarbonate (glass transition point : 130 degrees C). 

[0203] (Example 13) As an imprint object, TFT was imprinted like the example 2 except having used the transparent 
substrate made of an AS resin (glass transition point : 70-90 degrees C). 

[0204] (Example 14) As an imprint object, TFT was imprinted like the example 3 except having used the transparent 
substrate made from a polymethylmethacrylate (glass transition point : 70-90 degrees C). 

[0205] (Example 15) As an imprint object, TFT was imprinted like the example 5 except having used the transparent 
substrate made from a polyethylene terephthalate (glass transition point : 67 degrees C). 

[0206] (Example 16) As an imprint object, TFT was imprinted like the example 6 except having used the transparent 
substrate made from a high density polyethylene (glass transition point : 77-90 degrees C). 

(Example 17) As an imprint object, TFT was imprinted like the example 9 except having used the transparent substrate 
made from a polyamide (glass transition point : 145 degrees C). 

[0207] (Example 18) As an imprint object, TFT was imprinted like the example 10 except having used the transparent 
substrate made of an epoxy resin (glass transition point : 120 degrees C). 

[0208] (Example 19) As an imprint object, TFT was imprinted like the example 1 1 except having used the transparent 
substrate made from a polymethylmethacrylate (glass transition point : 70-90 degrees C). 

[0209] About examples 1-19, when the state of the imprinted TFT was guessed the ** view under the naked eye and 
the microscope, respectively, all had neither a defect nor nonuniformity and the imprint was made uniformly. 
[0210] Like, if the imprint technology of this invention is used, the thing which were described above and for which a 
thin film (transferred layer) is imprinted to various imprint objects will become possible, or [ for example, / that a thin 
film cannot be formed directly ] — or it can be formed by imprint also to what consisted of material unsuitable for 
forming, material with easy fabrication, a cheap material, etc., the large-sized body which is hard to move 
[021 1] That in which properties, such as thermal resistance and corrosion resistance, are inferior compared with 
various synthetic resin or substrate material like the low glass material of the melting point can be used especially for 
an imprint object, therefore ~ for example, it can face manufacturing the liquid crystal display in which TFT 
(especially the polysilicon contest TFT) was formed on the transparent substrate, and a large-sized and cheap liquid 
crystal display can be easily manufactured now as an imprint object as a substrate using the quartz-glass substrate 
which is excellent in thermal resistance by using a transparent substrate of the material which it is cheap and 
processing tends to carry out like the low glass material of various synthetic resin or the melting point Such an 
advantage is the same also about manufacture of not only a liquid crystal display but other devices. 
[0212] Moreover, although the above advantages are enjoyed, since a transferred layer like a functional thin film can 
be formed to a heat-resistant high substrate like a reliable substrate, especially a quartz-glass substrate and patterning 
can be carried out further, a reliable functional thin film can be formed on an imprint object irrespective of the material 
property of an imprint object. 

[0213] Moreover, although such a reliable substrate is expensive, it is also possible to reuse it and, therefore, a 
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manufacturing cost is also reduced. 
[0214] 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[0 0 3 5] (1 2) RMUIl 2^|B«W*»M«:. ■ 

(H) *2JDK*%«J:^**S£fc*4^*-r6. 

[0 0 3 6] Tk^^^tfT^t/V^r^v'y ^^fcfflV^fc 

[0 0 3 7] (13) 1 3 td1B*^)*ISM«:. 8* 

(H) *rl 0il^%J^Ji^#-t-6C^^^m^-r5c 
[0 0 3 8] <z>-g-#*flsi8 7tz>zt\z.£V, ftMM 

[0 0 3 9] (14) n*«i 4ice«<o**wr±. IB 

[0 0 4 0] ^KltLXSfcvyaySrfflV^i:, * 

[0 0 4 1] (15) 1 5 Jc1E«t<0*%Mtt % 91 

[0 0 4 2] »Wi4:bT*«***Afc«V^6i:, 3t 

[0 0 4 3] (16) 1 6 iwlE«0*«Wtt % W 

[0 0 4 4] »iltlTt*t#*4tffl^6t, ft 
©fiBW ic^v ffitkto £ *K c Hid J: ox^lil:^ 

[0045] (i7) m#m 1 7 tcia«<o*i6Wtt, 
■wwi 1 1 ow-tm*\z#\*x* iriE^sis 

tt#JiBta* b ft S C fc S:4W» <b 6 *BBfc^-<0<E*;8r 
[0 0 4 6] iWMH;i|»*S;ftftv^ bZWbfrh Lfc 
[0 0 4 7] (18) st#^ 1 8 tdia«^**Wfl. m 

[0 0 4 8] (19) W*« 1 9 iw1B«(7)*3gM«x W 

o^v>-ftL^*jv>-c, mm^mm 

[0 0 4 9] ^«BfcL-C||R!^tt«prtBftt^**i: 
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[0 0 5 0] (2 0) »**2 0l=lE«W*»Wtt, ft 
*H 1 ~fjt#3t 1 9(7)V>-ftL^^V>T. SWE*W:U— 

[00 5 1] if-5t«=»t-^>-h3fe"t?fct), 

10 [0 0 5 2] (2 1) |f*«2 lMt^ttSWtt, IS 
#312 Ofcjaivr. ffifieu— p-*©***** 100n 
m~3 5 0 nmtfc5Ci4»ait5o 
[0 0 5 3] ffiStfi-C*^-*^^— rou— !f— **rfflV^ 

[0054] ±M<o3kfr&mtz.-r\s-v-k txtt, #j 

3tf^U— T?*>9, U-f-jtftlTft^ (A 
20 r, Kr, Xe) ^AP^y^ (F 2 > HC 1 ) <h &: 

!f-3fe^W^-rSCi:^#6 (XeF = 
35 1nm, XeCl=3 0 8 nm, KrF=248n 
m, ArF=193nm) c 
[0 0 5 5] xJrV^ if— 5feC0ra*ri-cfc 9 . StSJb 

[0 0 5 6] (2 2) S^3I2 2Kie*^#3BWW\ St 
30 #312 OlC&t^ tE^f-^Sf^3 5 0 nm 
— 1 2 0 0 nmtfc5:^W^t6c 

[0057] a^iifci^vvr, «x-«^»m t a-fb, 

JRSdS 3 5 0 n m— 1 2 0 0 n m^S^ — 3t 

[0 0 5 8] (2 3) »**2 3lClB«a>**M«s If 
*«l-lt*«2 2 0V^T*l*^*3V^T, MlS^Ii^T- 
lijWhyy^^ (TFT) Xfc-5Ci:^?S^*r 

40 [0 0 5 9] KttfBftTFTS:, gfSoe^-ht-S 6 

(**) x#5o iox, a^com^-iiiK^^o 

[0 0 6 0] (2 4) »*K2 4l£Ktttf>#«Wtt. » 

[0 0 6 1] fg«tt^i«v^tRS:«fc?)igU«ffiU fc5 
50 «Tt6cti:J:D, iBWttoKv^Bl^fclfftL*: 
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[0 0 6 2] (2 5) «#*2 5(C|B«t<30*aiW«, IS 
*^(E**«fe«r**|il*tTUT. SWateWJblc:. MR 

[0 0 6 3] -otf>«E-hl^ «^.tf, 

[0 0 6 4] (26) 2 6 fcflB«<0#3gW fi. f» 

[0 0 6 5] ;^HoMRS?e«9&« owm*^ 

[0 0 6 6] (2 7) »jfc*2 7{d|B«(?5**Mfl. II 

(TFT) ■Cfc«Cfc*rWiti-6. 

[0 0 6 7] (2 8) m&m2 8(CE«<Z>*agMfl. 8* 

[0 0 6 8] ^MiSS±i^ «lh7 > v 5 

(tft) Sr«v^T«*SixfcW^^y^>f 

[0 0 6 9] (29) jjf 2 9 UllE«<Z>#«Wtt. 
h y ^^tt^BEBS^aWtth^^^^ (TFT) 

[0070] ^xn^ffgtiRf mmmmv> 

[0 0 7 1] (30) 3 0 (JlfB*(0**IW«. ^ 

h y * * « i^gag $ ttfcjfeai* t mwm t \^mm znz> 
mmby^vx* (tft) *<ommb5^i?x* 
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^v^^&cfc t/SS 2 OO^ff/P- >V U-</V(7)MlE K 7 -f /< 

[0 0 7 2] r^x>r^hy^^StR_h(c N ®iff$i5<D 
10 ^EiSoSftK^^-^S:, v-y =»VTFT60»ig^eS: 

[0073] (3D 3 1 \z.wm<r>if^m\t. It 

^2 9-|f^3 0 6ov^tt^ic:is«cor^^>r^ 

[0 0 7 5] 

x mm*&m \-,xmn-rz>» 
[oo76] OB i <DmM(DMt&) mi -me n&mw 
<omi<omm<omm mmm*(outtm &mn*tz> 
tctb<Dmx%>z> 9 

[oo7 7] [jmimi^-tx?^. s^iooi 
izftmm (*kjrjb) i 2 o im&rtrz. 

[0 0 7 8] £*T, ISi o o*3J:t/#8§Ji 12 0liO 

[0 0 7 9] (DSffil 0 OidoV^X^RM 
30 SS10 0H, 3te^aigL#sa3KttS:#"t-6t>^*> 

[0 0 8 0] C<Z>»-g\ *^aia*«l 0%J£JLh-C;Jb6 

<a^^{£ii^5£. 3fc<£>®^ ^s^cft < ate 

*K »(t«l 2 0fe«(tt"S^I-J:9*#***«rffi:« 

[0 0 8 1] *fc, mm 1001^ ff«tt^iS^«-3|SF"C 

40 «3*-r sifters i 4 o^*ras i 4 2 t^tsis 
(«x.« 3 5 0- 1 0 0 o°cnm) 

^^T-^ ££1 0 0^WfRttlC«^TVNtL^ a 
fiioo Ji— offite^S 14 0 «0?ftftK:0R *<om. 

[0 0 8 2] ^ot, Sffil 0 OJi, 1 4 00 

50 <ods»*u<, 5 0 ox:^x±(oh(D^x^m-^^\ c 
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(OX 5fcfc<&£ Lttt, ^#7*. ~v 

^7 0 5 9, 0*«ft^7^OA-2«^»flStt^7^ 

[0 0 8 3] *fc, StRl 0 0<7}J1££ ft, WfclfiRSStL 
iMttt. 0. 1-5. OmmmST&Sco^jff^ 
L<. 0. 5 — 1. 5amaS-e*>6WdSJ:!J»*UV\ 
SKI 0 0<oJ5Sds»i-r-6t3SjKwffiT*ffl#, ffi- 
*6fc, SKI OOoMWttv^K, *<o»*«r 

0<DJ¥£te, -efc6<£>asff* lv\ 
[0 0 8 4] ©#8IJI 1 2 0 

jMtM 12 0*2* BB»Six***r»iRU **>JBrt*5J: 

[0 0 8 5] *eOfi8*»wJ:t), Mill 2 0^ 

fcoTj*Hi£*x6*fri. 5MWI 1 2 03ftS*«r»JRL-C 
z<DX5teftffimi 2 0<nmf£b^X 

[0 0 8 6] A. 7^7r^'>H (a -S i ) 

-OT^77^^y^^(^ *3f (H) ***** 
tt-CV^Tt«tV\ w<7)*&. H £>**««:. 2JB^%« 
JiSffiT*ife6W35S»Sb<, 2-2 0IjR^%S«"Cfc5 
odsj:!)#*Uv^ c<oJ:5lw. tRiR (h) &ffil£m& 

*s*lti^£. y£<Dmttt\zx<zxAtm&iskm$ti. & 

£*£ft5 0 T^e/^r^'Vy a^*©** (H) go* 
*gte> /*R3M*K fl^tfcVDl:*5lt5^afi8, # 

*ee. #*#imu jfxffim. urn. mmm. sa/> 

[0 0 8 7] B. IWb^r>f*X«^IMfc*«. IMb^ 

* > * fc « 9 >mk&%o, mt ^a^^iiSfctti; 

? satiny i/? >mwk& 

Stfb^-fifti: irfj, sio, s i o 2 . s i 3 o 2 a s « 

i 2 S i 0 3> C a S i 0 3% ZrSi 0 4 , Na 2 S i 0 3 
[0 0 8 8] Wtnrisb Ltd TiO, T i 2 0 3 . 
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t i o^wmu ^z^mcsmh^x^ mt- 

tf , B a T i 0 4 , B a T i 0 3> B a 2 T i 9O 20 , B a 
Ti 5 O n , CaTi0 3 , S r T i 0 3 . P b T i 0 3 . 
MgTi0 3 , ZrTi0 2 > S n T i 0 4> A 1 2 T i O 

[0 0 8 9] mki?>^-V J*k Ltft Zr0 2 ^| 
»f S>*U VlMfc-frWi LXU, 0];itfB a Z r O 

3 . Z r S i 0 4 . PbZr 0 3 . MgZr 0 3 . K 2 Z r 
0 3 ^|f^tl6 0 
10 [00 9 0] C. PZT, PLZT\ PLLZT, PB 

E. 

tll^Wtttll, -CH- -co- 
V) x -CONH- (T ^ K) , -NH- {4 % K) s 
-COO- (at* 7^) „ — N = N— (7/) . -CH 
= N- »cott* (3fe<J0ffil^twJ:?)^n^Ojg^ 

2J^_h(0-<>if>m^fc^^cofi|^) ^*-i-5t><^T* 
[0 0 9 1] coJ:5 4*«iB^lt»^*#fli:LX 

>f^, aKy^f^K, #yr5K, /Ky^^x/v, <$v * 

(PMMA) , TKy 7=.— UZs^-jV 
-yy-lY (PPS) , jKy^— ^/^yl/shl^ (PE 
S) , aLtf^ttK^aSfctf ^ttSo 
30 [ 0 0 9 2 ] F . 

^Jl^r LTIi, «tjx.tf, A 1 , Li, Ti, Mn, I 
n, Sn, Y, La, Ce, Nd, Pr, Gd, Sm£ 

[0 0 9 3] ^7t. »BIS 1 2 OtfWSli, PJffllgW^ 
Mil 2 0cd«, »fiR^«te*^»*#J-J: 

5S45^ lnm-2 0/imlSXfcW 

#£L<, 1 0 nm- 2 /imiSXfcS^ J: 98* L 

<, 4 0 n m- 1 /i mgffi X 6 $ f> 1:8* LV\ 

ttfott, MBII^^^cscfcj&sfct). *fc, Btfffts 
^SSSl 2 0(OAff*«ilttS:*«-fa*: 

[00 94] ftfigJi 1 2 0 
fc^X.«, CVD (MOCVD. ffi/ECVD, ECR- 

50 cvD^M . mm, ft+mmm (mb) , 
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h (LB) fe, Xtf^n— K ^/^-^-K n— /l/ 

[0 0 9 5] 0fl;ttf . #BIJi 120 <DUf&frT*JV7 y 
^VDny (a-Si) (Deleft, CVD. 4#KlffiEE 
CVD^7XvCVDCJ:?)Mt5^#^ Ll\ 

[0 0 9 6] *fc, ^gfiei 2 0Sr^w-y^jfe«wJ:-5 

[0 0 9 7] [Ig2]fc ■ 2 ICa^i: 5 #8ftJl 
1 2 0 Kfe^S (WBt^M^JI) 1 4 0^^ 

[0 0 9 8] CCOMHR^M^H 1 4 0OKgfl# (0 2 

^^iHOli, s i o 2 M (ffraS) 1 4 2 

50^ jiirmuuki S4t, mzl&t/u^-^vj*^ 

[0 0 9 9] #HJK*)?glffi-efct, 5>HfJl 1201^ UX 

s i 3N 4 tet*<D*<D{&<Dmmm*&m'rz>zkh-e% 
s 0 sio 2 g wmm) <omwz. 

te N 1 0nnr-5 mnSS-C*>50dS*f* L< , 4 Onm~ 

»K?114 0S:*Itt*fc 
Wfc^ttfcfiySH-SfftWl. 

-^>r ^u- v-a >ffi±m<z>'<v ri, R*r 

aplf bns 0 

[0 10 0] *&(cJ;o-Ctt, S i 0$gm<O*t> 

wm&j&tftit-r. &mmi 2 o±{m&&m^m mm 

¥'<4*m) i4 0*^L-ct>J;v\ 

[0101] «i&¥Ji 1 4 0 mmrf'*4*m) m 

[0 10 2] MJEDHF-i: LTH TFTOftklC, #J;i 

*\ -t^MosiiK^flc^w^. mm m im 
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[0103] rowBtx'M;*) 

10 »6m«tt^iBv^^d s ^St*-5o 

[0104] [l|I3]#:lc:. B3fc:^i-J:5lw, »BSt* 
*H 140^ 16 0 LTg¥# 18 0 

[0105] g^pjg 1 6 o *mm-%mmmv>iimtem 

[0 10 6] «rtB«^S!»»*J«:fflv^6»*, 
te^S (SWK^M^B) 14 0±l^«ftS»f#IS:a 
*U ^r^Jiicfe^l 8 0 

1 8 0 k&mm^ B3£-f-<5, 

[0 10 7] «3»»j*S3tWI:ffl^«d, 

i o o£fcfa*aiStt<a*s^#i 8 oo- jj<D&mfrt> 
30 srB8w-rs 0 mmmkisxn, mmrf'<4*m\^&&* 

[0 10 8] Bl^tftttD. te¥*l 8 OftiJIdS 

flieo^rMU t©±l^taE?I fl»H^<>f^ 
H) 14 0^flttiV\ 4*5. «tfflE?#18 
0 afle*s«#«MBSr*-r-5»^*lJ:r4. *£*J1 160© 

[0109] te^* 180^: IT r±. «p{w|5g^$tt4V> 
^> («») . WJciaMStE^^if P>ix-5 0 tt*5, 

v\ m^Wl 8 011 flfrlBStEl 0 Otwlt^ m 

/<-r^s) Ho«u kk^ji (^fiix 
marf^^m) i 4 o 

[01 10] Ufc^oX. Kte^g 140 <DMf&(Dffi(D 
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(Tg) *^«tt^dSTmax«TW 
# ! 7Xtis»J& (Tg) t/cllttt^t<fl8 0 0 

[0111] *fc, 1 8 0 <Dtim#)ft&k UX 

[0 112] r<Dj; 5*<E^ft:i 8 OiDMWi: IX 

[0 113] &&mmt l-ch. j»^ratt«iB, Mb 
-B»fcr-^*fi-&flc (eva) ^,fyti/7^y x 
h\ #y>r s k, aK y t ^ K-f s h\ #y;&— 
y/v-x^u^fi^ (ASii) . y^v^cv-* 

2^ y ^fi-a-flc (evoh) , #y^ 
^is^Tisyf h (pet) x ^y^^u^^u^ 

* h (PBT) , /^'>^D^fyT^7^U- 

h (PCT) ^;Ky m^yvK ^y^~r/K tfy^ 
-r/^hy (PEK) . ^yx-T^x-r/V^ h >- 

(peek) , #y x/wt s h\ zKyr-fe^— a- 

(POM) , ^y -y^^U^^-^ri/ K, ^TKy^zn^ 

^ig^i^ «[iR^y^^u^«^#«i»^r 
yrii, ^7;« ^Ftsfp^y^^^/K fy = 

2JiJ^±(?);flJif*:£ IX) fflv^rtjjs-ets, 
[0 114] Lttt, 0»J;ttf. ^>f»^7^ 

[0115] K^fr 1 8 0 fc LX^flXM^tlfc 
fc^Srffl I ^cM^e^ft 1 8 0 frWtd 
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[0116] 180lt #J;tfcf. iSigi-fc/V' 

10 (OXfcoXt J;l\ 

[0 117] te^frl 8 OH, jy 

[0118] [ig4]^(^ dMi^-f J; SSi 
0 OOKffi«iJ^5,3fc*fi8*ti-So 

[0 119] CtD>fen, a£*l 0 0«:««Lfc«fc#« 
[0 12 0] ftffimi 2 0^»rtflJ«|*3j;t//*fcn# 

x^ztfxtDj&m^ isbiztem&m.mz±cz>tm. m 

[0121] ::x, r/u-vay^ft fi8S+*Sr» 

iRLfcBsttw (»aisi 2o©i*t») ^*<b*w 

[0 12 2] #fffigl 2 O^IrtH(IS:ti:5j5\ #® 

<nioti,x. mmztizytvmm. ^a. ^jit 
40 [0123] ma-rzytt txn, »ai® 120 \^m^ 

m^i®, (a«S, i3j», «^*»f etlSo 

-t^^^-ct. ^§fg 1 2 0 (omm (7^u-v/ 3 y) 

[0 12 4] C<DU— -yjftSrJRftS^Su— !f3SBi: L 
XH tf, H*^— (*»*^— « * 

^^tf^tt5^. if. N d — Y AG U — 

50 if, Arl/-f C0 2 ^-f\ COU-f, He-N 



(10) 
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[0 12 5] m3ri^u-im, JS«fi*-CiB3i*^* 

ftMM i 2 o c £ e o 

[0 12 6] Sfc, #fltJii 2 oi:r/^ 3 y^ 
C£-£6{;i|gLT. ^RSjSfft^fcSS^, 10 

tieu-f-^^iS^. 100nm-3 5 0 nmilt 

[0127] HI 7 Id. 1S100O, ft^&fit-^hr- 6 
^i&JfStf)— ffl&7jk1- Q m?F£tlZ>£ 30 0nmtO 

^^MLT^^^^t-li^:-r6^^^o 0 coo 
J: 5 3 0 OnmWoK^ (#];if^ 

M 3 0 8 nmi^X e - C I x^r lz-f-* SrfiB 

[0 12 8] £fc. #«gl 2 0(C N «*tf;?f*»ttk 
«ffc, ^T»iW^^i6i 20 

£\ HUf S*x3 1f3t^Jftftli, 3 5 0H1200 

[0 12 9] £fc, flMt Sixain— l?*©^^*— * 

1 0-5 0 0 Om J/cm 2 |IJ!g£-r6coa^£ L<. 
10 0-50 Om J/cm 2 Sffi^-r5c^^J:t9^:^ L 
l\ fig*t«F|ffl«, l-1 000 nsec§Sit 

6<£>^#£l.<, 10-100nsectSi:t6^ 

1 2 0 &3ifi LfcRtUttftfc: J: t)|Stte^g 1 4 0 djNMi 
[0130] #(3£Ji 120 SrSifi U^RgW5t^tft 

-PJMXJI) 1 2 0±\Z?>?/)s (Ta) l£<D&mmi 2 

4fc*fi8-*-6#«fe#**o ^tU-J:^ #P§/il2 0£ 
Sj@ Lfc u— If -*W\ 1 2 4 ^fIT^i:S 

[0131] u- lf5fc^ft**ixSfia*r*tt. -^co^S 

fia*r*roi« % 1 2 oi^bSH^^twPg^-f. 

[0 13 2] £fc, #B£J§1 2 0<Dffi|B^fiB#t3t^llHl 
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[0133] fttc, 0 5 ic^i- £ 5 Sffi 1 0 0 
60 H5-Cf±H»**L4i^ rottKSL IffilOO 

[0134] fcl^ B 6 t^-TJ; 5 fc* ^# LTV^» 
Ml 2 0&, =r*y^>?. 7r>^^ 

[0 13 5] ft*3, iHUXSi ooi:t)»|io- 
[0136] J£JLboo<fc 5 4#I8S:gT, (* 

jr^m 140 <Dm^# 180 — wte^*s^T*f* 

t6S i 0 2 «^>l»*^ tMEWi 1 4 0±^©gB«« 
[0 13 7] *«W-Cf±. SfJK^X^SKte^® m 

Be?'****) 1 4 0 &fc%w.m^mm-rz><Dx+tete 

<, tfife^g (Wtt^M^JI) 1 4 Oi^^^ttfc^ 
0) *#*f^^fce>-f, ^B^o?ft^{z:. L 

5^PJSI^ (^114 0) ^o^y— ^t»ft<. tt 

[0 13 8] 2 (DHJfiW&lB) ISli^CMOSH 

[0139] (IS 1)08 l^i" J; 5 (CTx. 
tf^lSiWK) loom, 5>gfJi LPCVD 

feia<5M$tiyc7^7r^'>^>i) ) 120 
t. tpmm s i o 2 ffll) 1 4 2 T^jvy 

TXi/V^^m (W^L«LPCVDSfeicJ:t)^$n 
5) 1 4 3 2:«:IIH9cdam9BAU J^v^x, r-^/v^r 

^vy^yfu 3^®i;i^^f) 1 — yt%m$ft 

[0 14 0] (Ig2) jj^V^X, IH9{C^:-rj: 5^ U 
^V^Lt, 7>f7yKl44a, 144b^Mt 

So 

[0141] (is 3) 01 oi-^^tt^J: 51-. r>f 

7^Kl44a, 1 4 4 bSr«5^- hlft»Kl 4 8 
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a, 148b£. CVDSia«^tS 0 
[0 14 2] (Ig4) Hill \Z7jk&ti%> X P #y 

i/y ^yfc^v>fi^ ^/Hfd^ftsy- hllii 5 o 

a, 15 0bWt^. o 

[0 14 3] (IS5) IDi 2 51-, 5 

K»^e»45^^il7 0*r»*U y-hiil5 
0 b&.fcTJ^;*:?/! 1 7 0&-?X? t LtfflV\ 
75>f^ «^fnv (B) (O^^-^A^fir^o 
Cmaot, p + 1172a, 17 2b«$tl 

[0144] (i86) nil 3ic^-rj:5i-, ^y-r 

5 0 a&^O^^Ji 1 7 4^r^^^ £ LXfflV\ 

77 7^yx% «x.tfy^ (p) ^^y^AlrlT5o 

CixIrioT, n + 1146a, 14 6bM$n 

[0145] (i87) mi 4{Z7f:-r£?[^ mmm 

«{£ 152a-152d ^Mt§ 0 
[0 14 6] CCD<t 5iCbT^$tl/cCMOS«it60 
TFT/5\ Bl2~B|6lc:*5tt5«<E^S mm?*'*** 
S) i4 0l:RSt5 Q ft*5, JilfflJftJKlBl 5 4Jilc:« 

[0 14 7] (Ig8) 1 5 {C>f>i~J: 5 CMOS 
ffi&<DT F T_h(cm*g £ LT<&:*7tf* v'ttffll/I 16 0 

TFTSrt?* («l;ttf. y-^^fflR) 18 01c: 

(E5#18 0iTFTtfc»f («£0 
[0148] jg* ji 1 6 0 »M«8ft9ftfjn 

[0 14 9] (189) mi 6\Z7jk-rX 5t-. S«l 0 
0tf)g®7!i*ib. #J;if;F N Xe -C 1 x^VvI/- *F— }fc 

[0 15 0] (181 0) IH1 7^-r.fc 5IC N stsi 
0 0Sr5l#*fJ^-r o 

[0151] (18 1 1 ) S^lc, #8tJf 120^5, 
fcl, CMOSM^TFT^ K*18 0l:e?$ix 
[0152] (f3 CDH^BCO^^) _hi$<Dfg 1 (DUffiCO 

k. flfctf, ID 19 (a) 3 ft, iMBR'F-trA 

v^X«j*£*x;/c-^ * o a yta-^^3fS^SS±l- 

[0 1 5 3] Hi 9 (a) Xte, -f^^yf^frbte 



(11) «fBB¥1 0-125931 

20 

«$tlfcCPU3 0 0, RAM 3 2 0, Atti^EelSS 

4 0*^5***1X1*3. 
[01541019 (a) (D-r* fn^l/VzL — fYty 
U^v-^Stg±l^^^nXV^/ci6 N mi 9 (b) 

[0155] (14 (£>H*fe0^1S) *Hffi(0^ffir*tt. 
10 -b^O^-r^^^(7)e¥^^fflV>X, 020, @2 

^co$^3g7 p ^ir^^J^ov^xt^^.^-r6o 

[0156] (ffi!bX**ttB<&flb&) m 2 0 x 5 

i-, r^x>f ^ hy ^^ai<o«**»i8«w:, 

7>f h^§M4 o o, SM4 2 0, Tfr^? 

^hy^^Sfi4 4 0, $£4 6 0, ^1^4 8 0, 

mxms o o**«i-* P 

[0157] fc3b\ *ig^7^f>{^ h y ?*mm 

20 4 4 0 £*fftS^4 8 0\Z.7*7**?-y?y J /UJ±<D£ b 

^^^zf^m^m^^m^n, mmitm* oon 

JRIf«:fc <fc t«Bft« 4 2 OiW 

[0158] *$i«itw57^T^^ h y 

^^SS4 4 0li, Piijfg[54 4 2fcLTFTS:E«U § 
30 7^) 4 4 4^lUcK7^/«»T^f^ 

^ h y 

[0159] z<DT?T>(7^by *xmm&mfj*&u 

[0 16 0] m2 2l£^£;ft,£J; HjiStgf$4 4 2 

ra, ^-h^-MiGiiisg$ti, y-* • Ki^f 

C0te*^S4 6 OtrS^StL/cTFT (Ml) t. & 
£4 6 0 ££^tf 0 
40 [0 16 1] *fc, K9>f^— «B4 4 4 tt. MUtS&cOT 
FT (Ml) tmC^ti±^\ZX 5^WTFT 
(M2) £^X«fi££*l£ 0 

[0 16 2] m2 l^ffiJ(r^§tu6J: 51-, ®iffg|54 
4 2(C^tt5TFT (Ml) te, y— * • Kl^-fV^l 
100a, HOOb^ ^ V^/U HOOei, <7* 
- hfeftStl 2 0 0 a^ hlffil 3 0 0 a <h . j& 

iI1 5 0 0h y — ^ • Kl/-Y>llil 4 00 a, 1 
4 0 0 b t £<a A,X«/*£*x6o 

[0163] &*3. 1 7 0 0 «®^®«X*fc 

50 t» , #fi8#^- 1 7 0 2 ^If^mei 1 7 0 0 4 6 0 
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170 2t:i:joi^x, nmtmJii 7 o ocoT<^Ti&*fc^J8£ 
(+fflii) l o o Ofi^tc^$*irci>6^ ^fl 

jd i o o otm^tcfr^m&^iDmfemwmf^te 

[0 1 6 4] Sfc. El 2 l<Dftmizm£tiZ>£ 5t£. K 

^-|V<-g|5 4 4 4^Mtl>TFT (M 2 ) W\ V- 
KW^lllOOc, HOOdt, ft^/V 

noof^ y- hmmmi 2oob<t, b-mm 

1 3 0 0 b tfijRRl 5 0 0 t, y— ^ • KKVI 
Si 4 0 0 c, 1 4 0 0 d t&^AsX*ffif&£tlZ> 0 

[0 16 5] #:Jb\ (H2 1 IC&^X. #RS#^-4 8 0 

r±> «^.rf. ^fa&is y-^7^sw x 

flOOOUSi 0 2 BtX*> t> . #HB#» 1 6 0 01^1 20 

ffl&»flg («x.tf. s i o 2 Jgl) X&9, #HB#«*i 8 
0 0li8tBT*5, #fi8#*i 9 0 0ft t&jx. 

[0166] mftm^mmngim?***) sir. m 

2 1 co^ B ^^g(D®^it7 p Dir^tc:ov^x, EJ2 3- 
m 2 7 Sr#jg LXtfc^5o 

[0 16 7] £i\ H8-H1 8 t|PMSO«iS^ci-fe:^ 
^SX, El 2 3 CO J; 9^TFT (Ml, M2) & s mm 

S«) 3 0 0 0_Hd^ U (KSBI 1 6 0 0 SrWfiRi- 30 
5 0 12 3Kl*51^T, #fig#-^3 1 0 0te#«JI 

X&5<, £fc, B2 3m TFT 
(Ml, M2) I^Cnl^MOSFET^ltl/^o 

ET^ CMOS«it£ LXt>«fcl\, 
[0168] HI 2 4 \Z7jk-t X 5 IC N »SJB| 160 

0*5J:t/T»tt»ffltl 0 0 O^il^fftlC^i^v^U 
IRftl:»Pai4 0 0 0 l 4 2 00S:«t6o -tl^ 

Mf&-tZ> 0 ^4b\ EJ2 4-C«BBP<f|J4 2 0 OlC^X. 40 
TttlftlHWI (fP^S) 1 0 0 0tS^»*LX^5 
tf*. i^i*Ltrttt-i5S^$tt'5t>^X*«:*<> TflMft* 
K (*RB/f) ioo o*s»v^«>jcJKa— (©WEPpino 
ftStf(c:*P>^VN»^tcf^LX*3V^xt «fcv\ 

[0 1 6 9] El 2 Bt^-fi ITOHH&6 

v>nr^^-^e/^^o^JR^P>/j:51i*mfiil 70 0 

R*fa^«a^^^t*-5o Ucfc, El 2 6tc^HhJ; 5 

1 8 0 0^ LXSffi 1 9 0 0 (» 50 



[0170] tfcfcl. (2J 2 6 Iw^r-T J: b Sffi 3 0 0 0 
3 0 0 0 Sr5l#«flds^ o 

[0171] (^-^-mum) 3100 

^h^^sffi4 4o^ti>o mmmmi7oo 

<D&m (#BR#-&1 7 0 2(D^i|6) fc«ULX:fc!K % 

t^?-*- v v?xmm4 4 o<z>ii&g$i (s i o 2 fc£r<a 

+IBJ1) l 0 0 0^«S*3J:mif9R«Kl 7 0 2XB£ 

mfam&M&Lxmfa&m&mtstiZo B2 7X(i, se 

[0172] ^U, Sfcl£^*ffiKiiJ*«ffil 7 0 

«4 4 0£Sr#tJhtt* (V-A4H X#tltU ffiS«£>R| 
l£«iBi&*fALX* El 2 l ic^-T J: 5 fc«Ki&S**S£«a 5 

[0173] (is <D$m<nmm) m 2 s ic^wo^ 

5(DH^^^^"To 

[0174] *HJ6(OjKlB-efL ±j*co»m^m^^ 

[0 1 7 5] o*5. ^#/^^«7 0 0 0±\Z^ 
(Dm^&mft lUiSigR 7100a-7100Pi 

-re. H2 8 <?5_b«uici— &mmx+mAsx-7jk£tiz>£o 
mmm^n. TFT^&m&Mf&istix^Zo 192 

Sl^^x. #B8#«-7 2 1 OfijfeaarcfcD. 

f7 2 00 (ifs^Xfc «9 , #fia#-§- 7 2 2 0 h 
«ffiTS> 19 , 7 2 3 0 ttlf*«ffit?*>5o 

[0 1 7 6] «HStt^B5V>S«S:»!J5gL.«fflU ^6 

[0177] (16 <D%M<r)Wm) *&W<nm 6 oo^Jfi 
o^ffi^rEl 2 9 \Z7jk-t 0 

[oi78] xmrnnrnmnftrnte. ±m<ommf t ^ 

_hXoo-rif'Yv^-/v) tmteZ>mm%* (o^?) % s 

[0 1 7 9] B2 9X11 Y?-<'<-mWL<OT? : T>('7 
^ b y ^^Sffil-*5V>X, Hi^g|5 (7100a-710 
Op) J:H, «tO»J»BftJtSS^ , n'fe^t?f^*SJxfcK 
7-f^<(HlK (8 0 0 0-8 0 3 2) «[*lHlOte^JC 
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[0180] y?4 ^mfctemrfc** h U^** 

lis ffi'S/ETI-^^T o lx-<^(7Di!jf^$ri-5^"e 
W*TFTJ:9fc»JE*Sffi<Tcfc<, iot, IlTF 
T J: 9 S&Saft T F T <b ft 5 J: 5 I- LX**«ft«:H6i 

[0 18 1] *Hfficr)^ffi^J;tt«, BfflTU— yuu^Oi/ 

— o<7)Sfi±tcH^-e# So ft*K 5^H^** 

P^-Wt (0 2 2«h7^^M2) te. I$TF 

[0 18 2] 

mmm\ *&w<oMrft#)mmm\^\,^x®.W't 

[0 18 3] (^MMl) OmmX^IS 0mmXj?$ 

1. lmm(O^S« (1Mb* : 1 6 3 0^. fi£ : 10 
7 0°C. x^rv/-7l/- TcDSiS^ : 1 0 0%) £JB 

g) fctt*fi«^!)3y (a-Si) RSrfiECVD 
(S i 2 H 6 4 2 5TC) lCj:5JgfiRLfc. #8ft 

S^^iftfi, 1 0 OnraX^oto 

[0184] #ci^ sww-li^ tpmm atsio 2 

I!:ECR-CVD^ (S i H 4 +0 2 10 0 

°C) K<fcD7£j*L*: 0 *IM<aKJ9Ctt, 2 0 0nnfT?*>o 
fc. 

[0 18 5] *ra®±tw. «^i<bt-Cii?5 

0nm<7)^^^y ^yi^CVD& (Si 2 H 6 ^/ 

4 2 5°o ici?)*«u c^srvynygt: 

IT* (jft*3 0 8nm) ^Mbt, *SiSMb2li\ # 

iooo° cj^jkd^m^j: v-y ayis 
-Cttfri\, tlgw u™ IF— JSMU: J: t> A 1 <7>*g 

[0186] ^{d, mmmmh7^i?x*<D±\z^ mn> 

*MMbffl«*#J*r»*L (MJP : 1 0 0 /*m ) . S &lw 
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^CO^KIC, lt»2 0 0mmX#3 0 OmraXff: 

: 7 4 Ot:. : 5 1 1 °C) LfcSL # 

[0 18 7] tfctd. Xe-C 1 m^r^U— f (jfcg; : 
3 0 8nra) &^3S2£«fflja>e>!H*rU ftMI§\zmm (M 

C 1 rc^rv/-^ u— if cDm^l^— Sfrgte, 2 5 OmJ/c 
10 m 2 , RBW^FlBtt. 2 0nsec-efeofc o ft3b\ ^^v-^W 

ttc (#Jx.k£8romX 8mra) IC^tK^ hffJJU ^GO*^;/ 
HWtt*ft*«©l/l OMfof^L/^^M 

(#J;U*f 3 7 8mmX 0. lnim^3 7 8mmX 0. 3 
ram (m^f^^/V^r-C0 9 0 %EJLhas#e>*lS« 
«) ) £1*1 C< l/10gSfoff,U^P)S»tT 
vK 0 ctt^J:D. 5W*Ji^)#*«^ft< 1 OEItf) 

[0 18 8] ^S«^^f7^*« ME^#) 

[0 18 9] ^r^m, ^7^S«flJ^ + PaJB^*ffit-# 
30 [0 19 0] ft4b\ (K9»fcftS*7^«E^3ga6K 

[0 19 1] (HJfe«2) ^Sl^^. H (*3R) ^20 
40 H»|:fc, »^ h7V^^ co^^rfT ofc c 

[0192] ft*b\ ^fiKi^ y =r y||t(DHf^I 

[0 19 3] (H1BM3) ftffifg&. x h^J: 
b T i 0 3 . mm : 2 0 Onm) LfcH^tt*Mi« 1 t 

[0194] (mmm4) ^mm*. ^^y^i: 
xvm&^tt?* *s9xmgk tta/a : b a t i o 3 , 

50 mm : 4 0 Onm) t U^cJ^^«3IJ6« 1 fc|P]«^UT, 
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[0195] (mmms) &mm&. ^t-r/i/- 

(Zr, Ti) O a (PZT) , mm : 5 Onm) t L7c 

[0 19 6] (Sl*6#]6) ^ McJ: 

DJgfifcLfctfy S Kffil (ffi£J¥ : 2 0 Onm) t LfcJ^ 

ofc 0 10 
[0 19 7] «S*«7) #I»B&, *fc?V=i- He J; 
t)^Ufc^y 7x^uy^7r>f Kfit (BUS : 2 0 
Onm) t Lfc^«HjBfi«l ^^Lt, SH» h 7 V 

[0 19 8] (Hffi^js) #B!/i£r, ^'^ y i^U: 
J; *)mf£l>tzLA 1 S (Kff : 3 0 Onm) t LfcfiJWteH 

[0 19 9] (HJ6fiaj9) flSI**£ IX, Kr -F^n^r 
v^U-f* (RS : 2 4 8nm) £fflV^£JW*H*« 2 20 

BSMbfeu— tf<D3c^^— «gftW: N 2 5 OnJ/c 
m 2 , figJHl^Mtt. 2 0nsecXfcofc 0 
[0 2 0 0] (11*110) RtUttft&LT, Nd-YA 
I G if (8ft : 1 0 6 8nm) &JBl>fc«^ttllJfcM 

4b\ BBWUfcU— »f<7>3i^^^— flSfl^fi, 4 0 OmJ/c 
m 2 , fiB»B#PflM\ 2 0nsecTfoot 0 

[0201] (njfi« 1 1 ) mz&m t tr, iBia^n 
t^ioo ot:jj:j:a#y ^^m (mms onm) <n 30 

[0 2 0 2] (IQfcMl 2) Hs^flst LT, aK y — 
h W7^(»jS : 1 3 O^C) S<£>SW*R«:flJl^ 

[0 2 0 3] (HJfiflQl 3) te^fch UT, ASUfflg 

«f7**s#,<s: 7o~9ot) »wawatK*flav^/t 

£rfrofc 0 40 
[0204] (HJ6« 1 4 ) Lt, ztf y p< 

^^^h (*7^(»fi : 70-9 0°C) jgcoa 
WS4RS:ffll^£JL^W:|?l(SfllJ3 tl^KUlLT, »f h7 

[0205] mmmi 5) te^ir ux, ^y^^u 

Vxf^U-h W7^IM: 6 7°C) 8St<^S^S 

[0 2 0 6] (Hifc0U6) Ic^^LT. iSSrJK^y 
xfl^y : 7 7-9 Ot) £[<a&9i&K 50 
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(H*fe#Jl7) K?*i:LX, ^D7> K (#7:ME» 
jR : 1 4 5t) »oa«S«S:fflt^«^tt|t*IS«9 t 

Rflliax, Slh7 ^* * ooe^^ffofco 

[0 2 0 7] te?#at s mzK^JS 

B W7^6M : 1 2 0*0 »o»wa5«Sr«v^fcH 
^ttSOBWl 0 £|^«Sle:LX, ilh7^^*? 

[0 2 0 8] (HJfi«19) fi?»t Lt, tfy^fvV' 
^^y^h W7^68ifi : 7 0-9 0^) glCDjS 

[0209] mmm 1-19 icov>x, -t*v*?*u te^ 
$ nfcfVH k ^ >> ^ * * & m m t mmm t xmm 

¥^ft£*XXWc 0 
[0210] ELhfc^fc cfc 5 *»M Wte^tttBtffl 

a* x# * v tL rmtfL-r 5^1:1^*1 ^«-». as** 

[0211] «m;i, C9McM: % &m&f$.®m^m&<7>4& 
sw««Jit-i»ffl!h7^^^ («Ft-4?yv-y=i 

>TFT) *«j5KU^*S'r>r^7 p WS:«l3S-t-5^IS 
LXIi, StS^rLT. iMl^ti5^^7^SSI: 
te^fr^LX. #a^M^i^^v^7X 

[0 2 12] ^/c N J£JLh<7)J; 5^l^^?§loot), 
«75i^^S«l-«- L«ffitt»Bltf)<fc 5*«<E¥JlSr»fiK 

[0213] z<D£otemm&<om^m&in. m 

x, h^ffi^^ti^o 

[0 2 14] 

naffi^fB**aM] 

[0 2] **Wo»lBl*^^(E^8fe^JBi<Z)*lfi<o» 
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[Bi4] *&w<nmmm*<Dmtt&<Dm i oii^i 

[El 5] #«n^>ffnR^<o69^0!>jB 1 OlSof 
[■ 6 ] ^M^WWSJiF-^te^JfeoJR 1 oHJfccojg 

IB7] mi (&mm (b i ^>ss i o o ) (?) »f — 3fe 
[1118] ^n^ffjR»^69^&ojB2(oiako» 
[13 9] *Kw<nmmm*<ofe^*m<nm 2 <DMM<ote 
[mi o] *igw^»i«*^e^*jfe(D»2o^i!i^ 

««Biw*3Jt6*4^xa*^"r»ffiia"x?fc'6o 
[mi 2] *&w<Dmmm*<Dmtt&v>m2<DmM<o 

imis] *&w<nmmm*<nfcttiix<Dm2<nmi&<n 

^Ifi^isjtSJBecoxSSr^SrBia-efcSo 

[Ell 4] **M^»KlR^o(E^jfeo*2^|ll6^ 
»JB^*5*t«JB 7 ^XSSr^-fWrffiBI-efcSo 

mi 5] *mwnmmm*<nfcttm<n&2<Dnm<o 

imi 6] *«W^»tt*^<7)te**fe^»2(?5||j60 

»ffiJ-*5ltSIB9^XSSr^'t-»rffi|g-C*>-5o 
[Hi 7] tt^^fif^- (D^fe^I 2 wil^ 

mis] *&w<Dmmm*<nmi*irm<Dm2<DmM<o 
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mmz&ttzm 1 1 oxa£^-r»r®i3-efe5o 
[mi 9] (a) , (b) ^m^m^^xmm 

[[32 0] ?Sa^^@o«fi£SrttMi-6/c*^igx*fe 
[(3 2 l] ttfi*^3S«(^S«fB^»rffi«jgS:^-ria'C*> 

So 

[132 2] JSa**3S«^S»fi0«fiKS:»wr6fc«)^ 
I3T*&6 0 

10 [132 3] #3&WSrJBi*fcT*x>f ?V h y ^^S^co 

[132 4] *»|»S:fflv>fcr^f-r^ h y^^ifi^) 
Mit^rfe(7)m 2 ^IgSr^tf^M * 0>Srffii8-CS> 6 0 

[132 5] &mw&m^tzT?Ts{z?T b y?xmfc(D 
[132 6] *i§K^v^cr^f>r^ h y ^^s«co 

[(32 7] *ilMV^T^7^v h V 

JMfi;£ifc0>» 5 coxs^^i-^<-f x<nW\mmx3bZ> 0 
20 [(3 2 8] *3SMo#«3R^^te^*fe^tt<0«S:»M 

[132 9] *&w<Dmmm*<Dmttm<Dis hx.mv>m 
[i33o] &&w<Dmmm*<Dtett& : <DmMm&%iw 

[«F»<OR«] 
10 0 &k 

120 r^/i/7r^^y=iyl (u— if— g&iixjii) 
140 Mf>^xi 
30 1 6 0 Jgif Jl 
1 8 0 
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